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Kipicne

DNEeKTUBTI TMOHAEpP KaTajorbl OKBITYIABIH KPEOUTTIK JKyheci OOWbIHIIA
KYPaCTBIPBUIA LI, IJICKTUBTI MOHAEP KaTAJIOThI KYHEICHTeH TaHaay OONBIHIIA TOHACD
Ti31MIH OHE OJIap/AbIH KBICKA CUITATTAMACHIH KapaCThIPAIbI.

Maructpait MaMaHIBIKTapAblH MIHAETTI KOMIIOHEHT/>KOFapbl OKY OpHBI
KOMITOHEHTIHIH TOHJEPIH MEHI€PYMEH KaTap, YChIHBUIBI OThIPFaH TaHJIAy OOMBIHIIIA
MOHACPAl TaHJaM alybl THIC.

OJIeKTUBTI TOHJAEPJI TaHJayFa »JJBai3ep KeHec Oepemi. Maructpant
s/Baii3epMeH Oipiiece OTBIPBIN, MATrUCTPAaHTTBIH JKEKE OKY JKOCIAPBIH KYpPy YIIiH
MIOH/IEPTEe Ka3bLTy HBICAHBIH TOJITHIPAIBI.

Kypmerri wmaructpant! bunim 0Oepy TpaeKTOPHACHIHBIH OipTYTaCTHIFBIHBIH
oimacteipbutybl  Ci3fiH OojlalmakTa MaMaH pPeTIHIE KOCciOM MalbIHIBIFBIHBI3IBIH
JICHT€iiHE BIKMAJ €TETIHIH €CTE CaKTAYbIHBI3 KEPEK.

BBenenue

[Ipy KpenUTHON TEXHOJOTMU O00y4YeHHUsI pa3padaThIBACTCs KaTaJoOr JICKTUBHBIX
JTUCHUIUIMH, KOTOPBIA MpPEACTaBIsieT CO00M CHUCTEMaTU3UPOBAHHBIN IEpEeUYCHb
JUCHUIUIMH KOMITIOHEHTA 110 BEIOOPY U COACPKUT KPAaTKOE UX OMKCAHUE.

Hapsiny ¢ u3ydeHweMm AMCHMIUIMH 0053aT€NbHOTO / BY30BCKOIO KOMIIOHEHTA,
MarucTpaHT JIOJKEH BBIOPATH JIsl U3yUYEHUSI TUCHUILTMHBI KOMIIOHEHTA 110 BBIOODY.

KoHncynbramnuu no BeIOOPY SJEKTUBHBIX JUCIUIUIMH JaeT 3JBaitzep. Bmecrte ¢
HUM MarucTpaHT 3amnojHseT (opMmy 3amucu Ha AUCHUILUIUHBI i coctaBienus UYII
(MHAMBUAYAJIHLHOTO YU4€OHOTO TUIaHA).

VYBakaeMple MaructpanTel! BaXHO NOMHUTH, 4YTO OT TOrO, HACKOJIBKO
MpoJyMaHHOW M 1enocTHOW Oyner Bama oOpa3zoBarenbHas TPaeKTOpUS, 3aBUCUT
ypoBeHb Bamieil npodeccuoHanbHOM MOArOTOBKH, KaK Oy IyIIEero CeualncTa.

Introduction

At the credit technology of education the catalog of elective disciplines which
represents the systematized list of disciplines of a component by choice and contains
their brief description is developed.

Along with the study of the disciplines of the compulsory/university component,
a graduate student must choose to study the disciplines of the elective component.

Advising on the choice of elective disciplines gives the adviser. Together with
him a Master student fills in an enrollment form for disciplines for making up an IEP
(individual study plan).

Dear Master's students! It is important to remember that the level of your
professional preparation as a future specialist depends on how thought-out and integral
your educational pathway will be.



CemecTp OolibIHIIIA JIEKTUBTI MOHAepai 00ty /
Pacnpeneneﬂne JICKTUBHBLIX TUCHUIIJIUH 110 CEMECTPpamM /
Distribution of elective courses by semester

Kpenutrep | Akagemus
caHbl / JIBIK
Kon-Bo Ke3eH/
[Tonnin ataysl / HanmenoBanue nucuminabel / The name of the discipline KPEIUTOB/ Axan
Number of | mnepuon/
credits Academic
period
I'AX sxacay kypannapsl / MacTpymenTapuii pazpadotku ['MIC / GIS
development toolkit
S) 1
BynrTel 6armapiamanay / O6iaaunoe nporpammupoBanue / Cloud
programming
PobGoTTanabipbutFaH xyienep MeH KYPbUIFbUIAPAbI MOJEIIEY KOHE 3ePTTey
/ MonenupoBaHHe U HCCIEI0BaHNE pOOOTU3UPOBAHHBIX CUCTEM U
ycrpoiict / Modelling and research of robotic systems and devices 5 5
barmapnamanap/sl Tanaay sxoHe Bepudukanusiay /
Bepudukanus n ananus nporpamm /
Verification and analysis of programs
Hefipokommbrotepiiep /
HetipoxommbroTepsb! / 5 2
Neurocomputers
Kaszipri mukpomnpoueccopiapasl TUiMII OaFaapiamanay /
B¢ dhexTuBHOE TPOrpaMMUPOBAHIE COBPEMEHHBIX MHUKPOIIPOLIECCOPOB / 5 2
Efficient programming of modern microprocessors
PoGotrannbipsiiran Kemenaepai oaraapiamanay /
[TporpammupoBanue poOOTU3UPOBAHHBIX KOMIUIEKCOB / 5 2
Programming of robotic systems
DJEeKTPOHUKA )KOHE CEHCOPJIBIK TEXHOJIOoTrUsmap /
DNEeKTPOHUKA U CEHCOPHBIC TEXHOJIOTHH / 5 2
Electronics and sensor technology
Bapuatustik monaep / BapuatuBnbie qucuuniunbl / Variable 10
disciplines
WuTennekTyanabl JapblH/Ibl O1TIM anymibIapAblH AaMybiH Oackapy /
VipasieHne pa3BUTHEM HHTEIUICKTYalbHO OJJAPCHHBIX 00yJaromumxcs /
Managing the Development of Intellectually Gifted Learners
OKy ic-opeKeTiHIH NHHOBALUAJIBIK (popMaIapbIHbIH dicTeMEC] /
Metoonorust ”HHOBAIIMOHHBIX (hOpM ydeOHOM JesTeIbHOCTH /
Methodology of Innovative Forms of Educational Activity
binim 6epyni xxekenenaipy / [lepconanuzanust oopazoBanus /
Personalization of education - 5

Wurepuer texHonorusuiapel / MaTepHer Texuonorun / Internet technology

Kobamapasr 6ackapyabiH Ka3ipri TexHOIOTusckl / COBpeMEHHBIE
TexHoJoruu ynpasnenus npoekramu / Modern technologies of project
management

ByntTel TexHONMOTMAIap B! Nalinanany / Mcnonb3oBaHre 001auHbIX
texnostoruii / The use of cloud computing

KoHCTpYKTHBTI KapbIM-KaThIHAC TIcuXojioruscel / [Tcuxomorus
KOHCTpYKTHBHOTO 00mIeHus / Psychology of constructive communication




Ickepiik putopuka / JlenoBast puroprka / Business rhetoric

Ickepmik Ka3ax Timi / JlenoBoii kazaxckuii s3b1k / Business Kazakh language

ApHaiipl MakcaTTap YIIiH et Tiji / IHOCTpaHHBIH S3BIK IS CTICIUATBHBIX
uenei / Foreign language for specific purposes

Puropuxka. Ickepiik KapbiM —KaTbiHac / Putopuka. JlenoBoe obmienue /
Rhetoric. Business Communication

3D moxenwaey /
3D monenupoBanue /
3D modeling

XobanbiH MeHnemKMEHTI OacThl 6a3ama MS Project /
MenemxmeHT npoekToB Ha 6aze MS Project /
Project management based on MS Project /

IT cepBuc MmeHeHKMEHTI /
IT cepBuc MmeHEHKMEHT /
IT service management

AXKK Garnapnamanay toxipudeci /
[Ipaktuka nporpammupoBanus CAIIP /
Practice of programming CAD

Po0OoToTexH1KaAaFbl )KacaH 1bl UHTEIUIEKT/
HckyccTBEHHBIN HHTEIJIEKT B POOOTOTEXHUKE /
Acrtificial intelligence in robotics

10T-1a MamHAIBIK OKBITY /
MarnaHoe obyuenue B 10T /
Machine learning in 10T

Po6oTTHI TeXHMKATAFBI aKIMAPATTHIK KYPBUIFLIAP KIHE XKyienep /
WudopmannoHHbIe yCTPOHCTBA U CHCTEMBI B pOOOTOTEXHUKE /
Information devices and systems in robotics

Frimpimu-onicremenik mpakTukym /
HayuHo-meTonnueckuil NpakTUKyMm /
Scientific methodological workshop




1 1 oKy KbUIbIHA aPHAJIFAH JJIEKTHBTIK MOHAEP / DJIeKTHBHbIE THCIHILITHHLI 1 1 roga ooyuenns / Elective courses

for year 1
T'AK scacay kypanoapwt / Hncmpymenmapuii paspadvomxu 'HC / GIS development toolkit
OKy makcamut / Yueonas uens | Purpose
['eoakmapaTThIK KocbimInanapael | CucremaTnueckoe u3ydeHue ocobeHHocTel | Systematic study of the programming features of
Oarapiamanay epeKIIeTiKTEPiH XKy#eni | mporpaMmMmupoBaHus — reouHgpopmannoHHbix | geoinformation applications
3eprIey TIPUJIOKEHU I
Oxvimy namuceci / Pezynomamol 00yuenus / Learning outcomes
Kyperbl corti askraranHan Keiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— T'AXK  nmaiimamanyablH ~ Makcathl  MEH | — ONpEACsITh Ha3HaueHWe W Bo3MoxkHOcTH | — determine the purpose and possibilities of using

MYMKIHIIKTE€PiH aHBIKTAY;
— KCEHICTIKTIK Tanfayabl, cypaydbl KOJJay.bl

KOHE TaKbIPBIITHIK KalaTTapsl
KaJIBINTACTRIPYbI, CHTI3y/IIBIFApYaBbl  JKY3ere
aceIpy;

— AHAJIOI'THIK JKIOHC AHAJIUTUKAJIBIK
CTEpEOIUIOTTEP/IEH, CITYTHUKTIK
MOTIMETTEP/ICH, aspooTocyperTepieH,
AJIEKTPOHIbI TEOJOTUTTEP/ICH aJbIHFaH

MOJIIMETTEP/IEH aJIbIHFaH aKMapaTThl OHJELY;
— TI'AXK xonpanOanapbIH KypacTbIpy

npumenenust [ UC;
— IPOBOJIUTH IPOCTPAHCTBEHHBIH aHAIM3,

MoJIep)KKa  3ampocoB W (opMupoBaHHE
TEMATHYECKHUX CJIOEB, BBOJI/BBIBOI,

— o0OpabarbIBaTh uHbopMaIuio,
MOJTyYCHHYIO oT aHaJIOTOBOTO u
AQHATUTUYIECKOTO CTEPEOILIOTTEPA,
CIyTHUKOBBIE JIaHHBIE, a’pOPOTOCHUMKH,
JAHHBIC OT JICKTPOHHBIX TE€OIOJIUTOB;

— COCTaBIIATh  MPUKJIQJHBIE  MPOTPaAMMBbI
I'MC

GIS;

— to carry out spatial analysis, query support and
the formation of thematic layers, input/output;

— process information received from an analog
and analytical stereoplotter, satellite data, aerial
photographs, data from electronic theodolites;

— compose GIS applications

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepacanue Kypca | Course summary

'AX Kipicre. I'AXK-na JepeKTepal
YUBIMAACTBIPY ~ €pEeKILeNIKTepi. CBI3BIKTHI
Beenenne B I'MC. oObexrinep. KoopauHaTThIK
JEpEeKTep  apachlHOAFbl ©3apa  OpPEKETTECY.
ATpuOyTUBTI JIEPEKTED. I'AX MOHI
reoaKnapaTThIK OKYHeslepliH JaMy TapHUXbl.
IF'AXK  oxammer  knaccudukamusicel.  ['AXK
acmanTblK  Kypajnjgapbl. BekTopnblK — koHE
pacTpiablK Mojenbaep. KypbUIBIMIBIK MOJEINb.

Ocob6ennoctu opranuzarnuu gAanHeix B [MC.
JInneiinbie OOBEKTBI. Bsaumozeiicteue
MEXY KOOpJMHATHBIMHU JTAHHBIMHU.
AtpubytuBHble nansele. CymHocts [UC
Uctopuss paszButusi reonH(OpMaliOHHBIX
cucreM. O6mas kiaccupukanus [UC.
WNHcTpymeHTanbHbIE CpeacTBa I'c.
BexTopHbie u pacTpoBble MOJIETH.
CtpyKTypHas MOJIETIb. Ob6mas

Introduction to GIS. Features of data organization
in GIS. Linear objects. Interaction between
coordinate data. Attribute data. The essence of GIS
The history of the development of geoinformation
systems. General classification of GIS. GIS tools.
Vector and raster models. Structural model.
General classification of GIS. GIS tools. GIS
viewers, reference map systems, and raster map
image vectorizers. Creation and editing of

7




F'AX  xammer  knaccudukamusicer.  ['AXK
acCIanThIK Kypajgapsl. I'IC-BbroBeEpIIEp,
aHBIKTAMAJIBIK ~ KapTOTpadusIblK  KyHemep,
pacTpiblKk  KapTorpadusiblK  OeHHeNIepaiH
BEKTOPU3ATOPJIaPHI. "[lanopama" 'AX
KypaJlJapbIMeH  3JEKTPOHIBIK  KapTajap.sl
Kacay KOHE pemakuusiay. BeKTopiblk Kaprta
PEIaKTOPBIHBIH TaralbIHAATYHI, YKAITITBI
MYMKIHAIKTEpl.  DJIEKTPOHIBIK  KapTaJlapibl
KYpYy OHE JKaHAPTy Tocuimepi. DIEKTPOHBIK
KapTa peAaKTOPBIHBIH KYpbUIbIMBL. MHTEpdeiic.
Bbackapmacel. OyHKIIMOHAIIBIK MYMKIHIIKTEPI.
Kocankel HbIcanael Kypy. Hbicanasl eHIey.
DNEKTPOHBIK KapTaHbI OHJICY CEaHCHIH TEHIICY.
DNEeKTPOHIBIK  KapTa  HBICAHBIH  OHJICY
TEXHOJIOTHSCHl (TaHmay - OHJIey - Kazy).
Kypoutatein Heicannmap TypsepiHiH MakeTTepiH
naiganany. HpeIcaHABI SJEKTPOHIBIK KapTara
cainy ToCLIACPI. OObexTiepai ooy
(TomrracteIpy) Tocuiaepi. beniHreHn HpIcaHIAPABI
Oiprecin eHzey.

knaccupukanus [MC. HHCTpyMeHTaIbHBIE
cpeactea ['MC. I'MC-BbroBepbl, CIpaBOYHbBIC
KapTorpauueckue CUCTEMbI, BEKTOPU3ATOPHI
pacTpoBBIX KapTorpaguueckux
n3o0paxenuii. Co3ganne U peaaKTUPOBAHUE
SJIEKTPOHHBIX  KapT  cpeactBamu  [UC
«ITanopamay. Ha3nauenue, o0mue
BO3MOKHOCTH PE€JIaKTOpa BEKTOPHOM KapThl.
CrocoOsl CO3IaHus u 0OHOBJIEHUS
3NeKTpOHHBIX KapT. CTpyKTypa peaakropa

3JIEKTPOHHOU KapThl. Hutepdeiic.
VYmpasnenue. DyHKIIMOHAIbHBIC
BO3MOXHOCTH. Co3ganne  monoOBEKTA.
PenaktupoBanue 00BEKTA. HacTtpoiika
I1apaMeTpoB ceaHca pENaKTUPOBaHUS
3JIEKTPOHHOU KapThl. TexHonorus
pelaKkTUpoBaHUsl ~ OOBEKTa  IJIEKTPOHHOU

KapThl (BbIOOp - pElaKTHUPOBAHME - 3AIUChH).
Vcnonb30BaHne MaKeTOB BHJIOB CO3aBAEMBIX
00BbekToB. CriocoObl HaHeceHHs] 00bEeKTa Ha
JEKTPOHHYI0 KapTy. CrocoObl BbIJIENEHUS
(rpynnupoBku)  00bekToB.  COBMECTHOE
pellakTUPOBAHKE BbIJICIIEHHBIX OOBEKTOB.

electronic maps by means of GIS "Panorama".
Purpose, general features of the vector map editor.
Methods for creating and updating electronic maps.
Structure of the electronic map editor. Interface.

Management.

Functional

features.

Creating a

subobject. Editing an object. Configuring the
parameters of the electronic map editing session.
Technology for editing an electronic map object
(select - edit - record). Using layouts for the types
of objects that are being created. Methods of
drawing an object on an electronic map. Methods
for selecting (grouping) objects. Joint editing of

selected objects.

Bazoapnama scemexuwici / Pykosooumens npozpammot | Prog

ramme manager

CansixoBa O.C

| CansixoBa O.C

Cansixoa O.C




bynmmout 6azoapnamanay / Oonaunoe npozpammuposanue / Cloud programming

OKy makcamut / Yueonas uens | Purpose

BynrTel  ecenTey  TEXHOJOTHSICBI  TypaJibl
TEOPHSUIBIK KOHE TMPAKTHKAIBIK OLTIMIEPIiH
KQXKETTI KeJeMiH KaJbIITacThIpy, 3aMaHayd
Ou3HecTe OWITTHI TEXHOJIOTHSIApP IMaiIachiH ic
KY3IHAE Ky3ere acelpy Jdarabpulapbl  MEH
OuTIKTEpiH KaJIBIIITACTBIPY, aTajFaH
TEXHOJIOTUSHBIH KYpaJl-CAallMaH IbIK KYPaIaapbIH
3epTTey

Cdopmuposath HEOOXOIMMBII 00BeEM
TEOPETUYECKUX W MPAKTHUYECKUX 3HAHUU O
TEXHOJIOTUH 00JIa9HBIX BBIYHCIICHUSX,
YMEHHI u HaBBIKOB MPAKTUYECKOU
peaiu3anyy BHITOJ 00JAYHBIX TEXHOJOTUN B

COBPEMEHHOM ousHece, U3y4yeHue
MHCTPYMEHTAJIBHBIX CPEICTB JAHHOM
TEXHOJIOTUH

To form the necessary amount of theoretical and
practical knowledge about cloud computing
technology, skills and practical implementation of
the benefits of cloud technologies in modern
business, and to study the tools of this technology

Hamusiceci / Pesynomamot 06yuenusn / Learning outcomes

OKbimy
Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap
— ONEepauusuIbIK  JKYWeNepHiH  Heri3aepi
aHBIKTAY;
— MS Visual Studio 6argapiaamaceiHga
Oarmapiamanay;
—  «OYJITTBIK» ecenrteynepai €HT13y
JaFAbUIAPbIH KOJIJIaHY;
— OJapIblH MAaHBI3JBUIBIFEI  MEH  ICKepIIiK
MYMKIHJIKTEpiH,  «OYJITTB»  OpHAJIACTBIPY

CTPATCTUAJIAPBIH AHBIKTAYy

IMocse ycmemHoro
o0yuarwmuecs OyayT
ONpEAEsATh  OCHOBBI
CHUCTEM,;

— mporpamMmupoBatb B cpeane MS Visual
Studio;

3aBeplIeHUs] Kypca

OmneparOHHBIX

— TPUMEHSTh HaBBIKA BHEJIPEHUS
"00s1a4HBIX" BBIYMCIICHUIA,
— ONpEeAeATh 1504 3HAYNMOCTEH u

BO3MOXXHOCTH Ji1 OW3Heca, CTpaTeruu Io
pa3BepThIBaHUIO "001aKOB"

After successful completion of the course,
students will be

— define the basics of operating systems;

— programming in MS Visual Studio;

— apply the skills of implementing "“cloud"

computing;
— determine their significance and business
opportunities, strategies for deploying "clouds"

Kypcmuiy kvickawa mazmynot / Kpamxoe codepicanue Kypea | Course summary

XKorapsl eHIMII ecenTeynep/AiH HETi3ri TYpiepiHiH
TapUXBbI, 3aMaHayH HHPPAKYPBUIBIMIIBIK
HIenMIepAiH JaMy TEeHACHLMsUIaphl. ANNapaTThIK
KaMTaMachl3 €TYJIH JaMYybIHbIH HEri3ri 3amMaHayu
ypaicrepi, WHPpPaKypbUIBIMFA KOWBUIATBIH HETI3ri
Tanamnrap. BynrTeik ecernTeynep
TYKBIPBIMIAMAChIHBIH ~ Taiiia OOJIyblHa OKEJNreH
WHQPAKYPBUIBIMIBIK — MICONMIEPJl  JaMBITYIbIH
Ka3ipri  3aMaHfbl  YpHICTepi  KapacThIPbUIaJBL.
Bupryanuzauusa. Cepsucrep. [JamynslH —Herisri
OarpITTapbl. BupTyannanablpy/IblH HETi3ri TypIiepi.

Hcropus OCHOBHBIX THUIIOB
BBICOKOIIPOU3BOUTENBHBIX BBIYUCIICHUH,
TEHJCHIUU pa3BUTHA COBPEMEHHBIX
HHPPACTPYKTYPHBIX peuieHui. OcHOBHEBIE

COBPEMEHHBIEC TEHJEHLUN PA3BUTUS aIllIapaTHOTO
oOecrieyeHus, OCHOBHbIE  TpeOOBaHHS K
UHPPACTPYKTYpeE. PaccmarpuBarotes
COBPEMEHHBIE TEHIACHIUU pa3BUTHSL
UHPPACTPYKTYPHBIX PELICHUH, KOTOPbIE MPUBEIN
K HOSABIICHUIO KOHLEIIUU 00MaYHbIX
BBIYMCIICHUM. Bupryanunsanus. CepBuCHL.

History of the main types of high-performance
computing, trends in the development of modern
infrastructure solutions. The main current trends in the
development of hardware, the main requirements for the
infrastructure. The article considers the current trends in
the development of infrastructure solutions, which led
to the emergence of the concept of cloud computing.
Virtualization. Services. The main directions of
development. The main types of virtualization.
Overview of software products of the largest
virtualization companies. A virtual machine. Server




Aca ipi BHPTyaJIIay KOMITAHUSITAPBIHBIH
Oarmapnamaiblk  eHIMIEpiH moiy. Bupryanast
MaIHa. CepBepepi BHPTYAJIIAHABIPY.
Kocevmanapner  Bupryanmasgsipy. KepinicTepmi

BUpTyaJIaHablpy (3KYMBIC OpbIHAAphI). ['unepBuzop
apXHUTEKTYPAChIHBIH TYpJiepi. BYATTHIK ecenrteyinep
VFBIMBIHA Kipicrre. ByaTTRIK ecenTeyIep
napagurmMacblHa  IMONy, OYNTTBIK  KYHelepaiH
apXHUTEKTypachl. bynTTapasl opHanacTeIpy yJirijepi:
JKeKe OYJIT, allbIK OVJIT, THOPHITI OVIT, KOFaMIBIK
OynT. BYATTBIK ecenTeynepiiH apTHIKIIBLUIBIKTAPEI
MeH kemuiutikrepi. KosmaHbeicTarsl cepBHCTEpre
mony. bap mmarpopmanapasr  momy. bBynTTHI
ecenTey  TEXHOJIOTHSIIapbl.  byiar  opraceiHzma
epicrery ymin Web-kocbiMInanapasl 93ipiey, oraH
0ap KoceIMIIanapipl TackIManaay. barmapmamanay
Tocinmepi, OYITTa KONTAHBUIATHIH KOCHIMIIATIapIbl
KyHemik Oackapy Jarapuiapbl. TpaH3aKIUSIIBIK
WebkochiMianapasl Kypy, OJiapibl KOJjiay YIIiH
BUPTYaJIIbI cepBepiiepai OpHATy. bynTTel
WHPPAKYPHUTBIM KOHTEKCTIH]Ie Kayinci3mik,
MaciraoTay, epicrery, pE3epBTIK  Kellipy
Moceenepi. Kocbivmanap st MacmraoTay
CaJIaChIH/IaF bl OYITTHI MH(PaKYpBLUTBIMHBIH
apTHIKIIBUIBIKTAPBl.  BYJITTBI  OpTaja aBapusUIBIK
KaJITbIHA KENTipy epeKIIeNikTepi

OcHOBHBIC HamIpaBJICHUS pa3BUTHA. (OCHOBHBIC
TUNBl  BUpTyanu3anuu. O030p MHporpaMMHBIX
MPOIYKTOB KpyIHEHIIHX KOMITaHUH
BUPTYyaJIH3aLHU. Bupryanbnas MallliHa.
Bupryanuzauuss ~ cepBepoB.  Bupryanmuzanus
NpUIOXKEHUN. BupTyanusanus npencTaBlIeHUN
(pabounx wmect). Pa3HOBHAHOCTH apXUTEKTYPHI
runepsu3opa. BBeaeHue B MOHATHS OONAaYHBIX
BbuucieHnid. O030p mapagurMbl  00JIaYHBIX
BBIYHCICHUN, APXUTEKTypa OOJAuHBIX CHCTEM.
Mogenu pa3BepThIBaHUSI O0JAKOB: YacTHOE
o0j1ako, MyOJIMYHOE 00JIaKko, THOpHIHOE 00J1aKo,
00IIECTBEHHOE 00I1aKo. JloctounctBa  H
HEJOCTaTKH OONayHBIX BbIUHCIeHUH. O030p
CYIIECTBYIOIIIX CEPBHCOB. 0030p
CYIIECTBYIOLINX IaTPOPM. TexHonoruu
00Ja9HBIX BBIYMCIICHUH. PazpaboTka
Webnpunoxxenuid  yis  pa3BepThIBaHUS B
o0a4Hoii cpefie, mepeHoca B Hee CYIIeCTBYIONINX
npunoxeHud. Ilpuembl  mporpaMMHUpOBaHUS,
HaBBIKH CHCTEMHOT0 aJIMUHUCTPUPOBAHUS
NPWIOKEHWH, pa3BepThiBaeMbIX B  oOIiake.
[MocTpoenne TpaH3aKIIMOHHBIX Web-
MPUIOKEHUH, YCTAHOBKA BUPTYaJbHBIX CEPBEPOB
UIE WX TOANepKKH. Bompockl 0e3omacHOCTH,
MaciITabupOBaHUs, Pa3BEPTHIBAHUS, PE3CPBHOTO
KOIIMPOBaHUS B KOHTEKCTE 00ayHOM
uHpacTpykrypel. IIpenmmymiectBa  oOnauHON
WHPPACTPYKTYphl B 00JACTH MAacIITaOMpOBaHUS
MIPHIIOKEHUH. OcobeHHOoCTH aBapHIHHOIO
BOCCTaHOBJICHHSI B 00JIa4HOM cpefe

virtualization. Application virtualization. Virtualization
of views (workstations). Types of hypervisor
architecture. Introduction to the concepts of cloud
computing. Overview of the cloud computing paradigm,
Cloud system architecture. Cloud deployment models:
private cloud, public cloud, hybrid cloud, public cloud.
Advantages and disadvantages of cloud computing.
Overview of existing services. Overview of existing
platforms. Cloud computing technologies. Development
of Web applications for deployment in a cloud
environment, migration of existing applications to it.
Programming techniques, system administration skills
for applications deployed in the cloud. Building
transactional Web applications, installing virtual servers
to support them. Security, scaling, deployment, and
backup issues in the context of cloud infrastructure.
Advantages of cloud infrastructure in the field of
application scaling. Features of disaster recovery in a
cloud environment

Bazoapnama scemexuwici / Pykosooumens npozpammot | Prog

ramme manager

Canpixkosa O.C

| Canpixosa O.C

Canpixkosa O.C
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Pooommanovipeinzan xcyiienep meH Kypoligoliapovt mooenoey rycone zepmmey / Mooenuposanue u ucciedosanue pooomusupoeantplx cucmem
u ycmpoiicme / Modelling and research of robotic systems and devices

OKy maxcamut / Yueonasn uens | Purpose

KenicTikTik Moaenbaepai Kypy cajachlHIa
3UATKEPIIIK JKOHE MPAKTUKAIBIK KY3BIPETTUTIKTI
KaJbIITACTBIPY JKOHE JaMbITy, YII OJIIeMIi
Mojieniey OONBbIHIIIA MaMaHHBIH HETi3Ti KociOu
JaFIbUIAPBIHBIH AJIEMEHTTEPIH MEHIrepy JKOHE
3D npuHTepae OachIl MIbIFapy

dopmupoBaHue u pasBUTHE
HUHTCJUICKTYAJIbHBIX u MMPAKTUICCKUX
KOMIETeHIIMH B o0nactu  co3/jaHus
IIPOCTPAHCTBEHHBIX  MOJEIEH,  OCBOCHHE

3JIEMEHTOB OCHOBHBIX MPO(ECCHOHATBHBIX
HaBBIKOB  CIIELIUANIUCTA MO TPEXMEPHOMY
MOJCJIMPOBAHUIO U neyath Ha 3D npuHTepe

Formation and development of intellectual and
practical competencies in the field of creating
spatial models, mastering the elements of the basic
professional  skills of a specialist in
threedimensional modeling and printing on a 3D
printer

Hamusiceci / Pesynomamot 06yuenusn / Learning outcomes

Okbimy
Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap
— HETI3ri YFBIMIAPABI  aHBIKTAy: MOJIEb,

ACKU3, KYPacThIpy, CHI3Y;

— 3epTTeyliep JKYpri3ylae J>KoHe KOJIJaHOaIIbI
ecemnTepal MIemIyae YII OJIIeMIi MOACIbICY
o/licTepiH KOJJaHy;

— TEXHUKAJBIK OYIBIMAAPIBI MOJIEIBCY JKOHE
*Kacay OOHMBIHIIA OPTYpJl LIbIFApPMaIIbUIBIK
AKYMBICTapIbI OpBIH/IAY, MaTepUaIbIK
0oOBEKTIIep/Il JKacay Ke3IHAE TEXHOJIOTHSIIBIK
nporecTepii naianany;

— YWemmeMai  MOAETBACYIIH  3aMaHayH
ozicTepiH KosjaHy *oHe 3D mpuntepae Oachin
HIBIFApy

IMocse ycmemHoro
o0yuarwmuecs OyayT
ONpeaAC/IsATb OCHOBHBLIC IMOHATHA: MOACIIb,
3CKHU3, COOPKA, YePTEIK;

MPUMEHSITh METO/IbI TPEXMEPHOTO
MOACIIMPOBAHUSA npu IMPOBCACHNUN
WCCIEIOBAaHUN U pEIIeHUU MPHUKIAIHBIX
3ajay;

3aBeplIeHUs] Kypca

— BBIIIOJHATH Pa3IMIHBIC TBOPYECKUC
pa60TBI nmo MOACIIMPOBAHUIO H CO3OAHUIO
TCXHUYCCKUX H3)1€J'II/II7[ HCIIOJIB30BaTh

TEXHOJIOTMYECKHE IPOLECCHl IPHU CO3JaHUU
MaTepUaIbHbIX OOBEKTOB;

IPUMEHSITD COBPEMEHHBIE METO/IbI
TPEXMEPHOI'0 MOJIEIUPOBAHMS U TeUaTaTh Ha
3D npunrepe

After successful
students will be
— define the basic concepts:
assembly, drawing;

— apply methods of three-dimensional modeling
in research and solving applied problems;

— perform various creative work on modeling and
creating technical products, use technological
processes when creating material objects;

— apply modern methods of three-dimensional
modeling and print on a 3D printer

completion of the course,

model, sketch,

Kypcmuiy koickawa mazmynot / Kpamkoe codepacanue kypea | Course summary

I'padukansix mpumuTUBTEpP. MoOJenbiey >kKoHe
3D Oaceim meiFapy. 3D-monenpaeyaiH koHe
3D0ackin LIBIFapYIbIH 3aMaHayu
TexHosorusuapsl. 3D mpuHTepriepal KOJJaHy.
bankpIThUIFaH MaTepuaniapAblH KabaTTapblH

I'padmueckue mpumuTHBBL. MoaenupoBaHue
n 3D-neyatb. COBpEMEHHBIE TEXHOJIOTUHU
3DMoaenupoBaHus " 3D-neuarn.
[Ipumenenue 3D-npuHTEpOB.

MojenupoBaHie IyTeM HAJI0XKEHUS CIIOEB

Graphic primitives. Modeling and 3D printing.
Modern technologies of 3D modeling and 3D
printing. Application of 3D printers. Modeling by
superimposing layers of molten materials.
OpenSCAD. The program interface. Structural

11




caimy xoneiMeH Mozenbrey. OpenSCAD.
barnapnama uHTepdenci. KypbutbIMIbIK
OJIOKTBIK TeOMeTpHus. MOJeNbi CKPUNTEPMEH
cunarray. Herisri npumutuBTep (cana, Kyoous,

UUATTUHID, Kerll KBIPJIBI). OOBeKTiHIH
KOOPMHATTAPHI MEH MO3HIIHSIIAHYBI.
OpenSCAD  oObekTiiepiMeH  omeparusiap.

KenicrikTeri AcHenepiH aiHaIybl, OYpBUIYHL
3D-00beKTIIEpMEH  JIOTHKAIBIK —OIeparusap.
Herisri omepammsuiap koHEe  OOBEKTUIEpPII
TYPACHAIPY. [TpumMuTHBTEPTIH TYpJCHYI.
Munkosckuiimig ComMachl. IIBIFBIHKEI alfMaKTEI
Kypy). Moriamen kxymbic. [IpoTorumnTey.
[arein  kocimkepinik. Owmipici. CBb  6ap
ctaHokTap. JKeke TamchIpbicTap. TeXHUKAIBIK
CUIaTTaMachl JKOHE OHBIH Oosmaybl. JKeke
ke3kapac. '"Cwura"OarmapiamacblHAa  TaHBICY
KOHE KYMBIC icrey. barmapnamanbig
untepdeiicimen TaHbICY. barmapnama
KiTanxaHacelH 3eprrey. 3D yariiepin eHrizy.
Heicangapiel kenem i 6achll HIBIFApPY.

pacruiaBineHHbIx MaTtepuanoB. OpenSCAD.
Hurtepdeiic mporpammel. KoHcTpykTHBHAS
O6mouynast reomerpus. OnucaHue MOJAEIH
ckpuntamu. ba3zoBele mnpumutuBbel (cdepa,
Kyooun, LAJIMH]ID, MHOT'OTPaHHUK).
KoopauHaTsl U MO3MLIMOHUPOBAaHUE OOBEKTA.
Onepatmun ¢ oObektaMmu B OpenSCAD.
Bpamienue, moBopoT Ten B INPOCTPAHCTBE.
Jlornueckue omnepanuu ¢ 3D-o0bekTamu.
OcHoBHblE oOmlepaliM U [pPeoOpa3oBaHUs
o0bekToB. [IpeoOpa3zoBaHus HPUMHUTHUBOB.
Cymma MunkoBckoro. Co3gaHue BbITYKIION

obyacTn). Pabota c TEKCTOM.
[IporoTunuposanue. Marnoe
MpeANPUHIUMATEILCTBO. [IpousBoacTBo.

Cranku ¢ YIIY. UnauBuayanbHble 3aKasbl.
TexHMYecKoe ONMUCAaHWE U €ro OTCYTCTBUE.
NunuBuayanbHbBId MOAXOJ. 3HAKOMCTBO H
pabota B mporpamme «Cura». 3HAKOMCTBO C
uHTepdeiicom [IPOTPaMMBI. N3yuenne
6ubnuorekn mporpammbl. BceraBka 3D -
Mozeneil. O0beMHast neyaTb 0ObEKTOB.

block geometry. Description of the model by
scripts. Basic primitives (sphere, cuboid, cylinder,
polyhedron). Coordinates and positioning of the
object. Operations with objects in OpenSCAD.
Rotation, the rotation of bodies in space. Logical
operations with 3D objects. Basic operations and
transformations of objects. Transformations of
primitives. Minkowski sum. Creating a convex

area). Working with text.
business. Production. CNC machines.

Prototyping. Small

Individual

orders. Technical description and its absence.
Individual approach. Introduction and work in the
program "Whitefish". Introduction to the program
interface. Study of the program library. Inserting

3D models. Bulk printing of objects.

Bazoaprama scemexuici / Pykosooumens npozpammut | Prog

ramme manager

Canpixosa O.C

‘ CanpikoBa O.C

Canpikosa O.C
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bazoapramanapovt manoay sncone sepugpurkayusanay / Bepughurkayus u ananuz npozpamm / Verification and analysis of programs

OKy makcamut / Yueonasn uenw | Purpose

barmapnamanapsl BepuduKkanusiayabplH Ka3ipri

N3yuenune o0y4armuMucs OCHOB

The study of the basics of modern methodology of

3aMaHFbI OMIICTEMECIHIH HETI3JIepiH, | COBpeMEeHHOM MeTomomorud  Bepudukamuu | program verification from the standpoint of its
Oarmapiamanappl  93ipjiey NPOIECIHAC OHBI | IporpaMM ¢ TMO3UIMI ee npaktudeckoro | practical use in the process of program
MPAaKTUKAJIBIK KOJAaHy TYPFBICHIHAH 3EpPTTCY; | HCIOJB30BaHMA B mpouecce paspaborku | development; the formation of skills among
MarucTpaHTTapaa Oarnapiamanap/pl | mporpamM; ¢GopMmupoBaHue y marmctpaHtoB | undergraduates that allow them to apply in practice
Bepu(dHKanusaIay OKOHE Talgay —cajdachlHAa | HaBBIKOB, IMO3BOJsIOIIKMX mpuMmeHsTh Ha | the acquired knowledge in the field of program
amFaH  OUTiMIEpiH TpakTHKaxa KoOJJIaHyFa | IpakTHKE IOJNyuYeHHble 3HaHus B oOusactu | Verification and analysis
MYMKIHAIK O€peTiH AaFaplIapabl KAIbINTACTRIPY | BEpUUKAIIMU U aHAIN3a IIPOTPAMM

Oxvimy nomuaiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— OarmapiamMaHbl  TEKCEPYy/iH KJIACCHKAIBIK | — OMpeaessTh  Kiaccuueckue  meronsl | — determine the classical methods of program
ONICTEpPiH, OCHI dMicTepal ToXipuOene Kongany | Bepupukanuu nporpamm, Metoxposoruro | Verification, the methodology for the practical

o/licTeMeCiH aHBIKTaY;

— HAaKTHI THIITIK JKarpaiapaa
Oarmapiramanapibl  TEKCepy JKOHE  Tanjay
oNicTepiH KOJAaHY;

— IporpaMMaiap/blH 1lIiHapa JYpPbICTHIFbIHBIH

HIapTTapblH HIBIFapy YLIiH
MoTUUKAISUIIaHFaH X0ape aKCHOMAaTHKAIIBIK
KYHECIHIH AITOPUTMEPIH, bopmanbabl
npobiemara  OarpITTainfaH  OarzjapiiaMaHbl

cnenrpuKanusiay 9ficTepid KolJIaHy

IPAKTUYICCKOI'o MPUMCHCHUA 9TUX MCTOOOB,

— MPUMEHSTH METOAbl BepudUKaAUU U
aHajii3a MpPOrpaMM B KOHKPETHBIX THUITOBBIX
CUTYyalHUsIX;

— HCIIOIL30BaTh ANTOPUTMBI
MoAU(PUIIMPOBAHHOMN aKCHOMAaTHYECKOM
cuctembl Xoapa IS BbIBOJIA  YCIIOBHIA

YaCTUYHOU KOPPEKTHOCTH MPOrpaM, MeETOJbI
dhopmasibHON MPOOIEMHO-OPHUEHTUPOBAHHOM
cneruduKaluy IporpaMmm

application of these methods;

— apply methods of verification and analysis of
programs in specific typical situations;

— use the algorithms of the modified Hoare
axiomatic system to derive conditions for the
partial correctness of programs, methods of formal
problem-oriented program specification

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypea | Course summary

Herizri YFBIMJIAP. Dnoiig oici.
Tanceipmanapaer  Kor. barmapnamanap MeH
KyHenepnin ceHimautiri. CrnenudukanusHbIH

JOTUKANBIK Tull. barnapnamanapiablH ofenTiIiK
TyciHiri. barnapnamanay TinaepiHiH —pecMH
ceMaHTUKachl. DIOWATHI HHIYKTUBTI OEKITY
onici. Xoap Ogici. barmapnamanbly imiHapa

[TocranoBka 3axad. HagexxHOCTh ITporpaMm u
cucteM. JIOrHYECKUN SI3bIK CHEIU(PUKAIIHIMA.
ITonstue KOPPEKTHOCTH [IPOTPaMM.
dopmanbHas ceMaHTHKa SI3EIKOB
MPOrpaMMHUpPOBaHUs. MeToJ HHIYKTUBHBIX
YTBEPKICHUN dnoiima IOKa3aTeIbCTBA

YaCTUYHOM KOPPCKTHOCTH TIPOTpaMM. Merton

Basic concepts. The Floyd method. Setting tasks.
Reliability of programs and systems. Logical
specification language. The concept of program
correctness. Formal semantics of programming
languages. Floyd's method of inductive statements
for proving partial correctness of programs. The
Hoare method. Partial correctness of programs.
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OypbICThIFEL. KapanaliblM KOHCTPYKUHSIIAPABIH

aKCHOMATHUKAJIbIK CEMaHTHKACHI.
AKCHOMaTUKAJIBIK CEMaHTHKa. Kypneni
KypbUIBIMIapra.  MaccuBTepre, (aiingapra,

cintemenepre. PekypcuBTi mpouenypanapiabiy
aKCHOMATHKAJIBIK CeMaHTHKachl. Lluknmapapig
WHBapUAHTTAPBIH KOHE HIEKTEeYII
byHKIMSTapABI CUHTE3/CY anicrepi.
LlukngapablH  MHBAPUAHTTAPbIH CHHTE3ACY/IIH
OBPUCTHKANBIK  oaictepi.  barmapmamanapasi
TEepMHUHALMSIIAY/ABl JIONeNAey YIIiH [IeKTeym
byHKIMSIap oxici. barnapnamanapibl
BepuUKaIMsIay MNPOLECIH aBTOMATTaHIBIPY.
OJICNTUIIK [MApPTTapblH aBTOMATTHI JIAJICIACY
omicTepi. barnapnamanapapl
Bepu(UKanMsIayIbIH aBTOMATTHI JKYHemnepi.

Xoapa. HactuyHasi KOPPEKTHOCTb IIPOrPaMM.
Axcuomarnyeckas CeMaHTHKA 3JIEMEHTapHBIX
KOHCTPYKLUHUH. AKCHOMAaTUYECKasi CEMaHTHKa.
OmnepaTopoB HaJl CIOXXHBIMU CTPYKTypamH
JAHHBIX: MaccuBamH, (haiimaMu, yKkazaTelsMu.
Axcuomarnyeckass CEMaHTHKA PEKYPCHUBHBIX
npouenyp. Meroapl CHHTE3a HWHBApUAHTOB

IUKIOB W  OrPaHWYMBAIOUINX  (DYHKIIHMH.
OBpHCTHYECKHE METObI CHHTE3a
MHBApUaHTOB LUKJIOB. Meron
OTPaHUYMBAIOLINX byHKLIMI s
JI0Ka3aTeNIbCTBA ~ TEPMHUHALMU  IPOTpamM.
ABToMaTu3zalnus  npouecca  BepuUUKALUU
mporpaMM.  Meroabpl  aBTOMaTH4ECKOTO
JI0Ka3aTelnbCcTBA  YCIOBHM  KOPPEKTHOCTH.
ABTOMaTHYECKHE CHUCTEMbI Bepu(UKaIUU
IIPOrpamM.

Axiomatic semantics of elementary constructions.
Axiomatic semantics. Operators on complex data

structures:

arrays,

files,

pointers.

Axiomatic

semantics of recursive procedures. Methods for the

synthesis of cycle

invariants and bounding

functions. Heuristic methods for the synthesis of
cycle invariants. A method of bounding functions
for proving program termination. Automation of
the program verification process. Methods for

automatic

proof

of correctness

conditions.

Automatic program verification systems.

Bazoapnama scemexuwici / Pykosooumens npozpammot | Prog

ramme manager

Hcemannos A.O.

‘ Hcmannos A.O.

Hcemannos A.O.
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Heinpoxkomnvromepnep / Heiippokomnviomepwt / Neurocomputers

OKy makcamut / Yueonas uens | Purpose

AKIapaTThl OHJIeyTe apHanraH | Cucremaru3anus 3HaHHWA O BO3SMOXXHOCTSX W | Systematization of  knowledge about the
HEHPOKOMITBIOTEPJIIK AITOPUTMIIEP MEH | 0COOCHHOCTSIX npumMenenus | possibilities and features of the use of
Kyilenepai  KOJNJaHy — MYMKIHAIKTEpI  MEH | HEHpPOKOMIIBIOTEPHBIX aJrOPUTMOB M cucTeM | neurocomputer algorithms and systems for
epeKIIeiKTepl Typaibl OLTIMII JKylieney U1 00pabOTKH HH(POPMAIUH information processing

Oxvimy nomuiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kyperbl carri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepmeHusi Kypea | After successful completion of the course,
aJTymbLIap o0yuarommecst OyayT students will be

— HEWPOHIBIK KEIJEPIiH HETi3ri TypiepiH
KOHE OCBHl HEHPOHABIK IKEIJIep apHaJFaH
TarChIpMaiap/ibl aHBIKTAY

— apXWTEKTYpaHbl TaHIAyJa XOHE HEHPOHIBIK

KENJepal OKbITyJa CTaHAapTThl oAiCTepAi
KOJIJIaHy;

— HEUPOHIBIK JKENIepPAl OKBITYFa KOJAMIIBI
TAIMOL OHTaWIaHIBIPy  OHICTEpIH  JKOHE
KENJepai  KapaMa-Kapchl KO  (a3aifry)
o/IicTepiH KOJJaHy;

— CaJBICTBRIpMABl  TalJay O KYPridy IKOoHE

MOCEJIEHI IIeNly YIUiH HEeHpOHABIK JKEeNiHIH
aApXUTEKTYpPaChIH TaHAaybl HET13/1EY;

— TaHJQJIFaH THUNOTI HEUPOHMBIK  KEIHIH
OarmapiaMaliblK ~ KaMTamachl3  €TyJl  ICKe
aCBIPYBIH 931pJiey, OHBI OKBITY JKOHE ChIHAY.

— OMNpENENsATh OCHOBHBIE THUIIBI HEHPOHHBIX
ceTed M 3ajad, Ui peleHUs KOTOPBIX ITH
HEHPOHHBIE CETH NPEAHA3HAYCHBI;

— HCIOJIB30BaThb THIIOBBIE METOABI IIPH
BHIOOpPE  apXWUTEKTypbl U 0OydeHuu
HEWPOHHBIX CETEH;

— ucnoib3oBath  3((eKTuBHBIE  METO[bI
ONTUMM3ALMU, MPUTOAHBIE Il OO0y4deHus
HEUPOHHBIX ceTew, u METOBI
KOHTPAcCTUPOBaHUs (PEIyKIIUN) CETeH;

— TPOBOJAUTH CPABHUTEIBHBIM aHAIN3 U
000CHOBAaTh BBIOOpP APXUTEKTYPbl HEUPOHHOMN
CETH I PELICHUS TIOCTABJICHHOU 3a/1a4U;

— pa3paboTaTh NPOTrPaMMHYIO peaTH3aLUI0
BHIOpAaHHOTO  TUMAa  HEHPOHHOW  CeTH,
IIPOU3BECTH €€ 00YUYEeHHUE U UCIbITaHHUE

— determine the main types of neural networks
and the tasks for which these neural networks are
intended;

— use standard methods when choosing an
architecture and training neural networks;

— use effective optimization methods suitable for
training neural networks, and methods of
contrasting (reducing) networks;

— conduct a comparative analysis and justify the
choice of neural network architecture for solving
the problem;

— to develop a software implementation of the
selected type of neural network, to train and test it

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypca | Course summary

IToHHIH MOHI, OHBIH KYPBIJIBIMBI MEH Ma3MYHBI.

[Ipenmer aucUMIUIMHBL, €€ CTPYKTypa H

The subject of the discipline, its structure and

HeiipokommbroTepiiep/ie MICHIIETIH MIHICTTEp. | coaepkaHue.  3amaum,  pemraemble  Ha | content. Tasks solved on neurocomputers. Diagram
AOCTpakTiJli HEHPOKOMITBIOTEPJIIH ~ CcXeMachl. | HelipokommbloTepax. Cxema aOctpaktHoro | Of an abstract neurocomputer. The structure of a
HetipoxommbroTepiiH KYPBUIBIMBI. | HEUPOKOMIBIOTEPA. Crpyktypa | heurocomputer. Components of a neurocomputer.
HeiipokommberoTepain koMmnoHeHTTepi. HeliMaH | HelipoKOMITbIOTEpa. Komnonentsr | Comparison of a neurocomputer with a von
(GOHBI  MamMHACEIMEH  HEHPOKOMITBIOTEPIi | HEHPOKOMITBIOTEPA. Cpasuenue | Neumann machine. Models of formal neurons.
CAIIBICTHIPY. dopmainbabpl  HEHpPOHIAp/BIH | HelipokommnbioTepa ¢ mammHod  Qon | Types of activation functions. Classification of
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mojenpaepi. Icke Kocy  (QyHKUMSIapBIHBIH
Typiiepi. HeWpoHIBIK >KeTiIepaiH KIKTEyi.
Tononorust  Typi  OoOWBIHIIA  HEHPOHABIK
XKeMuIepAiH skikrenyi. HeWpoHABIK >KeminepiH
ecenTi Imemry ofici OoiipiHma >xikremyi. Ken

Ka0aTThl HEWPOHIbI KeTIepIiH
MaTeMaTHKaJIbIK CcHIarTamachl. Heiiposkeminik
O0asucre  ecemTepiai  wemry  9IiCTEMeci.

HetipoHapIK KelmiHIH )KYMBIC camachlH Oaranay.
OKBITYZBIH TEPIENTPOHIBIK AITOPUTMICPIHIH

namy 3BOJIOLUSCHL. YuapoyXodpd
[Ipouenypacsl. Teopema HoBukosa. Aiizepman
xkoHe  bpaBepman  amroputmzaepi.  Kepi

OalimaHbICChI3 KON KaOaTThl HEHPOHIBIK KeIiHi
okpITy. KaTemikTi kepi TapaTy alropuTMi >KoHE
oHbl  Tanmmay.  Karemikti  kepi  Tapary
QITOPUTMIHIH ~ KUBIHABIKTAphl.  OKBITYABIH
rpaueHTTiK omicrepi. OKBITYABIH Oererci3
omictepi. Helipocereii anmapaTblHBIH THIMJIUIITI.

Heliponabik AKEeJliH1 OKBITY. OKpITY
TeXHOJIOTUACHL.  OKBITY — TpPOLECIH  YCBIHY
Tocuiaepi. bip KabaTTel HEHPOHMABIK KENiHI

OKBITY anroputmi. JlempTa-epexe OoibIHIIA
OKbITY anroputMi. JKenutik emec akTUBTEHIIPY
¢bynkuuscel Oap Oip Kabartel Helponab
KENJIEpAl  OKBITY  aJrOpuTMi.  AJTOpUTM
"xeHiMma3z OopiH anansl". Helponablk xemi
HET131H/I€ JKIKTeY eceOlH eIy MbICAJIbI.

Heiimana. Monenu ¢opmalibHBIX HEHPOHOB.
Buapl dynknuii aktuBanuu. Kiaccudukamms
HEHUPOHHBIX ceren. Knaccudukanus
HEUPOHHBIX CETEe 1O BHUAY TOIOJIOTHH.
Knaccupukanuss HEWpOHHBIX  ceTe 1o
croco0y peuieHus 3afadd. MaremaTuieckoe
OIMCaHUE MHOTOCIOWHBIX HEMPOHHBIX CETEH.
Metonuka pemeHus 3aiad B HEHPOCETEBOM
6asuce. OreHKa KauecTBa pabOThl HEHPOHHOU
CETH. OBOJIIOLUS Pa3BUTHUS TEPLENTPOHHBIX
anroputMoB o0yuenus. [Ipouenypa Yunpoy —

Xodda. Teopema HoBukoBa. AJNTOPUTMEI
Aizepmana u  bpaBepmana. OOyuenwue
MHOTOCIIOMHOM  HEWpPOHHOW  ceTu  0e3
oOpaTHBIX CBsi3ed. ANTOPUTM OOpaTHOTO
pacrpocTpaHeHHsT OMIMOKM W €ro aHalu3.
Tpynunoctu anropuTMa o0OpaTHOrO
pacripocTpaHeHust OMMOKH. [ 'paaueHTHBIC
MeTollbl 00y4yeHus. HerpanueHTHbIE METOJIbI
oOyueHus. D¢ dexTBHOCTH anmapara

HelpoceTreil. OOydeHHe HEHPOHHON ceTH.

Texnomorus 00ydeHwUsI. Cnioco0m1
MIpeICTaBICHUS mporecca o0Oy4eHusl.
AJroput™m 0o0y4eHust OJIHOCJIOMHOM

HeHpoHHOHN ceTu. ANroputM oOy4YeHHs IO
JenbTa npaBuily. AJTopuT™M oOyueHus
OJTHOCJIOMHBIX HEUPOHHBIX ceTen c
HEJIMHEWHON (yHKIMeN aKTHBAIINU.

neural networks. Classification of neural networks
by type of topology. Classification of neural
networks by the method of solving the problem.

Mathematical

description of multilayer neural

networks. Methods for solving problems in the
neural network basis. Evaluation of the quality of
the neural network. Evolution of the development
of perceptron learning algorithms. The Widrow-
Hoff procedure. Novikov's theorem. Algorithms of
Eizerman and Braverman. Training a multi-layer
neural network without feedbacks. The error back
propagation algorithm and its analysis. Difficulties
of the error back propagation algorithm. Gradient
learning methods. Non-gradient learning methods.
Efficiency of the neural network apparatus. Neural
network training. Training technology. Ways to
represent the learning process. Algorithm for
training a single-layer neural network. A delta-rule
learning algorithm. An algorithm for training

singlelayer neural
function.

activation

The

networks with a nonlinear

winner-takes-all

algorithm. An example of solving a classification
problem based on a neural network.

Bazoapnama scemexuwici / Pykosooumens npozpammot | Prog

ramme manager

Hcemannos A.O.

‘ Hcmannos A.O.

Hcemannos A.O.
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Kaszipzi muxponpoueccopaaposl muimoi oazoapramanay / Ihhekmusrnoe npozpammuposanue co8pemeHHbIX MUKPORPOUeccopos /
Efficient programming of modern microprocessors

OKy maxcamol / Yuebnas yenn | Purpose

MaructpaHTTap/IblH 3aMaHayd MaMaHJaHbIPbUIFaH
ecenTeyim KYPBUIFBLIapIbI Oarmapramanay
KYpalJapblH MEHrepy; 9pPTYPJl CaHABIK MOZAEIbIED
MEH aJIrOpUTMAEPAlI MaMaHIaHIbIPBUTFaH €CenTeyiln
KYpBUIFBIIApJa THIMII JKy3€re achlpy TaciuaepiH
OKY; MarucTpaHTTapAbIH 3aMaHayH
MaMaHJaHJBIPBUIFAH  €CENTEYIll  KYPBUIFBUIAPIBI
THiMAi Oarnapiamanay JaFIbUIapblH MEHIepy

OcBoenne MarucTpaHTaMu CPEenCTB
MIPOTPaMMHUPOBaHUS COBPEMEHHBIX
CIICIUATN3UPOBAHHBIX BBIYHCIUTEIBHBIX

YCTPOMCTB; u3ydeHHe crnocoboB 3hdeKTHuBHOM
peanu3anyy pa3nYHbIX YHCICHHBIX MOJENCH U
AITOPUTMOB Ha CIICIMATU3UPOBAHHBIX
BBIYHCIUTEIBHBIX YCTPONCTBAX; MNPHOOpPETCHUE

MarucTpaHTaMu HaBEIKOB 3¢ (HeKTUBHOTO
MIpOrpaMMHUPOBAHUA COBPEMEHHBIX
CIICUaJIN3UPOBAHHBIX BbIYUCINTCIIbHBIX

YCTPOHCTB

Master's students master the programming tools of
modern specialized computing devices; study the ways
of effective implementation of various numerical
models and algorithms on specialized computing
devices; master's students acquire the skills of effective
programming of modern specialized computing devices

Oxvimy namuoiceci / Pezyniemamot 00yuenus / Learning outcomes

Kypersl  ¢oTTi  asKraFaHHaH  Keiiin  Olmim
anymbLIap

— Kazipri 3amMaHfbl ecenTey IKyHelepiHiH
aApPXUTEKTYPacChIH, Kazipri 3aMaHFbl
MaMaHIaHIbIPBITFaH KOMITBIOTEPIIEPIiH
aApPXUTEKTYPaChlH KOJIJIaHY;

— Kasipri 3aMaHFbl MaMaHJaHIbIPbUTFaH
KaJbKYJIATOpJIapAbl  TUIMII  Oarjapiamainay
onmictepiH, Oenrini  Olp  KaJbKyJIATOPAbIH

APXUTEKTYpPaChIHIA KOFaphl JEHIeIl TUIIIK
KOHCTPYKLUsIap/Abl OeliHeney epeKIIeNiKTepiH

IMocne  ycmemHoro
o0y4aromuecs OyayT
— IIPUMEHATh ApXUTEKTYPY COBPEMEHHBIX

3aBepUIeHHs1  Kypca

BBIUUCIIUTENIBHBIX ~ CHCTEM,  apXUTEKTypy
COBPCMCHHBIX CIICHUAIN3UPOBAHHBIX
BBIYHCIIUTEIIEH;

— HUCIOJIb30BaTh crocoObl 3 (HEKTUBHOIO
MIPOrpaMMHUPOBAHUS COBPEMEHHBIX
CIEMATN3UPOBAHHbIX BBIUNCIIUTENEH,

OCOOCHHOCTH OTOOpaXKeHHs KOHCTPYKLUI
S3bIKa BBICOKOTO YPOBHS Ha apXUTEKTYpy

After successful completion of the course, students
will be

— apply the architecture of modern computing
systems, the architecture of modern specialized
computers;

— use the methods of efficient programming of
modern specialized calculators, the features of
displaying high-level language constructions on
the architecture of a particular calculator;

— use UNIX\Linux operating system, develop and
optimize serial and parallel programs; make a

naianany; KOHKPETHOTO BBIYUCITUTEIIS; choice of a specialized calculator and a program
— UNIX\Linux OTIEPAITHSITBIK XKy#eciH | — ucmoabp30BaTh omeparnonnyto cuctemy | development tool for a specific class of tasks,
naiianany, cepusulblk okoHe mapamtensai | UNIX\Linux, pa3pabaTbIBaTh u | debug programs for specialized computers;
Oarmapramanapbl azipiey JKOHE | ONTUMH3HMPOBATh  mocienoBarenbHbie U | — use C\C++ programming languages
OHTalIaHIBIPY; MaMaHIaHbIPbUTFaH | MapajUleibHble MPOTPAMMBI; JENaTh BBIOOP

KOMIBIOTEPJIEPl  JKOHE  TAlChIPMANAPAbIH | CHEIUATM3UPOBAHHOTO  BBIUHCIHATEIS U

Oenrimi  Olp Kiacel YIIH OaFjapiamaiblK | CpeACTBa  Pa3pabOTKHM  MporpamMM  IOJ]

KaMTaMachl3  €Tydi  o3ipiey  KYpalgapbiH, | KOHKPETHBIM  KJIacc 3a/1ad,  BBITOJHATH

MaMaHJaH/BIPbUIFAaH  KOMIBIOTEpIEp  YIIH | OTIAIKY porpamMm Ut
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KeHey OarJapiaManapblH TaHIAY; CHEeIUATU3UPOBAHHBIX BHIYUCIIUTEID;

— C\C++ mporpammaray TiIaepin KOJIAaHy — HCIOJIb30BaTh SI3BIKA MPOTPAMMHUPOBAHUS
C\C++
Kypcmuty kvickawa mazmynot / Kpamrkoe codeparcanue kypea | Course summary
MHEKPOTIPOLIECCOPIBIK, KoHTpoJutepiepain | CTpyKTypa MHKPOIPOIIECCOPHBIX KOHTpoJutepoB, | The structure of microprocessor controllers, their
KYPBUIBIMBI, OJIapIbIH KIKTEINyi XKoHe | MX  Kimaccudukamms u  mporpammuposanue, | classification and  programming, methods  of

Oarmapiamanay, korposiepnepain DEM-MeH oHe | cmocoObl cBsa3u koTpomiepoB ¢ OBM wu ¢ | communication of controllers with computers and with
TEXHOJIOTHSUIBIK KaOJIbIKIIeH Oaiimaneic TociiAepi. | TexHomoruueckuMm obopynosanueM. Texuuueckue | technological equipment. Technical means on the basis
Mukponporieccopiapasl  OarmapiaManay —KesiHae | cpeactBa, Ha  06aze  kortopeix  crposites | Of which modern automated control systems and

KOJIIaHBLIATHIH Kazipri 3aMaHFbl | COBPEMCHHbIC aBTOMATH3UPOBaHHbIC cUcTeMbl | SOftware used in programming microprocessors are
aBTOMATTAHIBIPBUIFAH  0ackapy OKydelepi MeH | ympaBleHHs W HOporpaMMHOMY obOecrieueHuto, | built.
Oarjapnamaiblk  KamMTamMachl3 €Ty  KYPBUIATBIH | HCIIOIb3yeMbIe npu POTrpaMMHUPOBAHUHT
TEXHUKAJBIK KYpaiap. MHUKPOIPOIIECCOPOB.
Bazoapnama sncemexuiici / Pykosooumens npozpammer | Programme manager
Hcmannos A.O. | Hcmaunnos A.O. | Hcmaunnos A.O.
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Pooommanovipvinzan keuwiendepoi oazoaparamanay / Ilpoepammuposanue podomuzuposannvix komniaexcos / Programming of robotic systems

OKy makcamut / Yueonas uens | Purpose

3UATKEpIiK ~ POOOTOTEXHUKAJIBIK  JKyHenep
HETI31HA€ OHIIPICTIK JKOHE TEXHOJOTHSIIBIK
nporecTepli  aBTOMATTaHIBIPY  KypaldapbiH
ANTOPUTMJIIK JKOHE OarapIaMaliblK KaMTaMachl3
eTy/l 93ipiiey JKOHE apXUTEKTYpaHbl kobamay,
TEXHHUKAJIBIK TallChIpMaIapbl 33ipiiey OoibIHIIA
KY3bIpeTTUTiKTI urepy, Arduino ammapaTThIK

OcBoeHne KOMIIETEHIIMH 10 pa3paboTke
TEXHUYECKUX  3aJaHuM, MPOEKTUPOBAHUIO
ApXUTEKTYp U pa3paboTKe alrOPUTMUIECKOTO
U I[pPOrpaMMHOr0 oOecledyeHuss CpeicTB
aBTOMaTHU3alluu MIPONU3BOJACTBCHHBIX n
TEXHOJIOTUYECKUX IPOLIECCOB HA OCHOBE
HUHTCJUICKTYAJIbHBIX pO6OTOTeXHI/I‘-IeCKI/IX

Development of competencies in the development
of technical tasks, design of architectures and
development of algorithmic and software
automation of production and technological
processes based on intelligent robotic systems,
study of the main features of the Arduino hardware
platform

mIaThOPMaChIHBIH ~ HETI3Tl  epPEeKIIeTIKTePiH | CUCTEM, M3YYCHHE OCHOBHBIX OCOOCHHOCTEH
3epTTey anmapatHoii iatgopmsl Arduino

Oxbimy namuorceci / Pesynemamut 06yuenus /Learning outcomes
Kypcerbl corri asikrarannaH keiiin 6inim | [Tocie ycmemnoro 3aBepumieHusi kypea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— POOOTOTEXHUKAHBIH HETi3r1 FBUIBIMH- | — aHAJIM3HPOBATh OCHOBHEIE HayuHo- | — analyze the main scientific and technical
TEXHUKAJIBIK Macenenepi MEH IaMy | TexHu4deckue TmpoOieMbl W mepcrektuBbl | problems and prospects for the development of
NepPCIICKTUBAJIAPBIH, OJapJAbIH FBHUIBIM MEH | Pa3BHTHS U POOOTOTEXHUKH, MX B3aUMOCBs3b | robotics, their relationship with related fields of
TE€XHHUKaHBIH cabakrac cajaJapbIMEH | CO CMEXHBIMH 00JacTsIMU Hayku W TexHHUKH; | Science and technology; languages and features of

OaitmanbichiH  Tangay; RTK  6armapmamanay
Ti1epl MEH MYMKIHAIKTEpi;

— pOOOTTHI  KYPBUIFBUIAPABI,  MOAYJIbAEPAL,
Kylenepali  Kypy[blH — NPUHIUINTEPT  MEH
QMIiCTEMEITIK HeTi37epiH KOJIJIaHy;
MUKpPOKOHTpOJUIEp  YIIiH  OarmapiiaMaibiK

OHIMJIepAl o3ipiiey YIIIH 3aMaHayM Kypanjaap
MEH JXKOHJIEY KYpallJJapblH Naianany;

— PTK vymin OGarjgapinaManblK KaMTaMmachl3
eTY/i KYpY;

— opTypdi KYPACIUTIKTET1
KelleHaep/i Oarapiaamanay;

— Typa KoHE Kepl ecenTepAl Ienly YIIiH
MaTpUIAIBIK 9ICTEP/l KOJIIaHy, poOOTTap MEH
pPOOOTTHIK JKYHEJepAiH JKETeKTepiH kobaay

poOOTTHI

S3bIKM M OCOOEHHOCTU IPOrpaMMHUpPOBAHUS
PTK;

— IIPUMEHSTh MIPUHIINIIBI u
METOJOJOTHYECKHE  OCHOBBI  IIOCTPOCHUS
POOOTOTEXHUYECKMX YCTPOMCTB, MOayJeH,
CHUCTEM; HCIIOJIb30BAThH COBPEMEHHBIE
MHCTPYMEHTAJIBHBIE U OTIIAOYHBIE CPEACTBA
pa3paboOTKK MPOTrPaMMHBIX TMPOAYKTOB MJIs
MHUKPOKOHTPOJLIEPA;

— C03/1aBaTh MPOrpaMMHOE 00eCIIeUeHHUE IS
PTK;

— IpOrpaMMHUpPOBaTh  POOOTOTEXHUYECKHE
KOMIUIEKCBI Pa3JIMYHON CII0KHOCTH;

— IIPUMEHATb MATPUYHBIE METOJbI PEILICHUS

npssMoil M oOpaTHOHM 3aja4, HCHOJIH30BAThH

RTK programming;

— apply the principles and methodological
foundations for the construction of robotic devices,
modules, systems; wuse modern tools and
debugging tools for developing software products
for the microcontroller;

— create software for RTK;

— to program robotic complexes of varying
complexity;

— apply matrix methods for solving direct and
inverse problems, use methods for designing
actuators of robots and robotic systems
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oNicTEepiH KOJNJIaHy

METO/bl TMPOEKTUPOBAHUS HCIIOTHUTEIBHBIX
YCTPOMCTB pPOOOTOB M POOOTOTEXHUYECKHX
CUCTEM

Kypcmoin kbickawa mazmynst / Kpamroe cooepycanue kypea | Course summary

ABTOMATTaHIBIPYJa  MHKPOKOHTPOJUIEPICPAI
KOJIJIaHy. PobGot Oackapy. backapy
KYpPBUIFBUIAPBIHBIH HET13T1 Kypamzaac OerikTepi.
PoGotThik Ky#enep ymiiH — OaFmapiiamMalibIK

KaMTaMachl3 eTyui aziprey. RTS
OarmapiamMaiblk  KamMTamachl3 €Ty  YIIiH
OargapIamMalTbiK YKacaKTaMaHbI azipiey

opranaper: LabView, Robolab, NXT, NXC,
QReal, Assembler. PICmicro xome NXT
MUKpoKOHTposutepiepi. PICmicro sxome NXT
MUKPOKOHTPOJUIEPIIEPiHIH HeT13T1
my™mkirgikrepi. NXT, NXC sxone QReal xypan
opranapblH nanjanany. [Tepudepusiibik
KYPBbUIFbUIAPIbIH MHUKPOKOHTpOJLIEpIIEpiHe
KOCBLITY. anmaparThIK uHTepdeiicrep.
AHAJIOTTBIK ~ KYPBUIFBUIAp/ABI  Oackapy YUIIH
UMITYJIBCTIK €Hl MOJYJISUUSACHIH Naiifanany.
PoOotThl  KamblkTaH — Oackapy. PoOOTTBIK
KYHeneperi HHTEIUIEKTYalbl TEXHOJIOTHSIIAP.
HakTbhl yakpITTarbl oONepalMsuIbIK KyHenep.
ABTOMATTHI pOOOTTHI XKYHenepl xodanay.

Hcnonp3oBaHne  MHUKPOKOHTPOJIJIEPOB B
aBTOMATHKE. VYnpasnenue poboTOM.
OcHoBHbIE KOMITOHEHTbI YCTPOMCTB
ynpaBieHus. Pa3paboTka  mporpaMMHOro
obecrieueHrsT POOOTOTEXHUYECKUX CHUCTEM.
[IporpammHbIe cpenbl pa3paboTku
nporpaMMHoro obecneuenus gans  PTC:
LabView, Robolab, NXT, NXC, OQReal,
Assembler. MukpoxonTpoiuiepsr PICmicro u
NXT. OcHOBHbIE 0COOCHHOCTHU
MuKpokoHTpoiuiepoB  PICmicro u  NXT.
[Ipumenenue nactpymenTtanbubix cpex NXT,
NXC wu  QReal. IlogkmioueHue K
MUKPOKOHTpOJLIEpam nepudepuinHbIxX
YCTPOHCTB.  AmmapatHele  HHTEP(EHCHI.
Hcnone3oBanne IUPOTHO-UMITYJICHON
MOAYJISLMU JUIsl YOPaBJIEHUS aHAJIOTOBBIMU
ycTpoicTBaMU. JIMCTaHIMOHHOE YIIPaBJICHUE
pobGoTtoM. HHTennekTyaabHble TEXHOJIOTHH B
POOOTOTEXHUYECKUX CUCTEMAX.
OnepanroHHbIE CUCTEMBI peaibHOTO
BpeMeHH. [IpoekTupoBaHME aBTOMATUYECKUX
POOOTOTEXHHUUECKUX CUCTEM.

The use of microcontrollers in automation. Robot
control. The main components of control devices.
Development of software for robotic systems.
Software development environments for RTS
software: LabView, Robolab, NXT, NXC, QReal,
Assembler. Microcontrollers PICmicro and NXT.

Main  features

of PICmicro

and NXT

microcontrollers. Use of NXT, NXC and QReal
tool environments. Connection to microcontrollers
of peripheral devices. hardware interfaces. Using
pulse-width modulation to control analog devices.

Remote control

of the robot.

Intelligent

technologies in robotic systems. Operating systems
of real time. Design of automatic robotic systems.

Bazoapnama scemexuwici / Pykosooumenv npozpammot | Prog

ramme manager

CansikoBa O. C

| CansikoBa O. C

Cainsixosa O. C
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DeKmpoHUKa Hcane CeHCoPIblK mexnonozusanap / Inekmponura u cencopuvle mexuonozuu / Electronics and sensor technology

OKy maxkcamol / Yuebnas yenn | Purpose

Curnangapapl eHIACYAIH HUQPIBIK KYHENepiH Kypy
OPUHLOUNTEPIH  OKy,  CCHCOPJBIK  AKMapaTThl
mupIbIK  OHAEYAIH  Heri3ri  omicTepi  MeH
ITOPUTMIAEPIH MeEHrepy, HH(OKOMMYHHUKAIMSIIBIK
Kyienepae CEHCOPIBIK AaKIapaTThl KaJbIITACTHIPY
KOHE Talay Ke3iH/e CaHMABIK OHICYi KOJIaHyIbIH
KYHEIIK acTeKTiIepiH MeHrepy

V3ydyeHre NpPUHLIHUIIOB ITOCTPOCHUS HUPPOBBIX
cucTeM  O0paOOTKM  CHTHAJIOB,  OCBOCHHE
OCHOBHBIX METOJIOB WM QITOPHTMOB ITUPPOBOI
00pabOTKH CEHCOPHOM WH(OPMALUK, OCBOCHHE
CHCTEMHBIX ACIEKTOB TNPHUMEHEHHS ITUPPOBOI
00pabOTKN CEHCOpPHOW WHGOPMAMH TIPH  HUX
(bopMupoBaHIH u aHamm3e B
MH()OKOMMYHHKAIIHOHHBIX CHCTEMaX

Studying the principles of building digital signal
processing systems, mastering the basic methods and
algorithms of digital processing of sensory information,
mastering the system aspects of the use of digital
processing of sensory information in their formation
and analysis in information and communication systems

Oxbimy Hamuxceci / Pesynomamot 00yuenus / Learning outcomes

Kypersl  ¢oTTi  asKraFaHHaH  KeiiiH  Oltim
axymsLiIap

— Kazipri  3aMaHfbl  DJJEKTPOHHKA  MEH
CEHCOPJIapbIH HET13T1 YFBIMAAPBIH, TEPMUHIEPI
MEH aHBIKTaMaJapblH, MaKCaThl MEH KOJIeMiH,
MIHJETTEPIH KOJIJaHy;

— aKmapaTThl  OHJACYHNiH UUQPIBIK KYHECIH
KYpY IPUHILIUINTEPIH KOJIAAHY;

— cumarTel  OenrijepAl  aHBIKTay  JKOHE
AIIEKTPOHIBIK KOHE CEHCOPJIBIK
TEXHOJIOTUSIIAP/Ibl KIKTEY;

— KOMITBIOTEPJIIK TEXHOJIOTHSHBI —IalianaHa
OTBIPBINl,  CUTHAJIAAPABIH  MaTeMaTHUKAaJIbIK
MOJICJIBbJIEPIH 3ePTTEY

IMocie  ycmemiHOro  3aBepuIeHHsT  Kypca
o0yuyarouquecst OyayT

— MPHUMEHITh OCHOBHBIE MOHSTHUS, TEPMHUHBI
U ONpeNeNeHUs, Ha3HaYeHWe | 00JacTh
MIPUMCHCHHS, 3a1a4n COBPEMEHHOM
ANEKTPOHUKHU U CEHCOPUKH;

— NPUMCHITh  NPUHIMIBI  TTOCTPOCHUS
U(POBBIX cHCTEM 00pabOTKH HHPOPMAIIHH;
— BBIBJIATH  XapakTEepHbIE TPH3HAKA U
KI1accu(UIMpOBaTh AJIEKTPOHHBIC u
CEHCOPHBIE TEXHOJIOTUH;

— WCCTEeNoBaTh MaTeMAaTUYECKHE MOJIENN
CUTHAJOB C TIOMOMIbIO  KOMIBIOTEPHOMN
TEXHUKHU

After successful completion of the course, students
will be

— apply the basic concepts, terms and definitions,
purpose and scope, tasks of modern electronics
and sensors;

— apply the principles of building digital
information processing systems;

— identify characteristic features and classify
electronic and sensor technologies;

— explore mathematical models of signals using
computer technology

Kypcmuiy Kvickawa mazmynot / Kpamrkoe codepacanue kypca | Course summary

AKnapaT KoHE OHBIH Ka3ipri KOFaMJaFbl peJIi.
Kasipri 3aMaHFEI UTCuT JIaMYBIHIAF bl
KOMITBIOTEPJIIK TEXHOJIOTHSIAP/IbIH peui.
FrulbiMmarel, TeXHUKAZArbl >KoHE OaiIaHBICTarbl
CUTHAJIIAPbIH aHbIKTaMachkl MeH Mbicangapbl. ATK-
na OepiireH  kacwertepi 0Oap — cHUTHaJIapIibl
cuHTe3ey Macesieci. JleTepMHHHUPIIEHICH JKOHE
BIKTUMAIIIBIK MOJIENbaep. HallkBUCT AuckpeTu3anus
Teopusickl. CHTHaIJapApl  TaNJAyJblH  CaHJBIK

Undopmanmss um e€ poirb B COBPEMEHHOM
oOmecTBe. Poib KOMIBIOTEPHBIX TEXHOJIOTUH B
pasBUTHUA COBpPEMEHHBIX NUTCuT.
ConepxatrenbHasi CyIIHOCTb OINpENeNIeHUs U
NIpUMEPBl CHUTHAJIOB B HAyKe, TEXHHUKE U CBA3M.
IIpobnema cuHTE3a CUTHAIOB C 3aJaHHBIMU
ceoiicteamn B WTC. JlerepMuHHpOBaHHBIE U
BEPOATHOCTHBIE Mojenu. Teopust AUCKpETU3aNH
HaiikBucra.  IludpoBple  meronsl  aHayiuza

Information and its role in modern society. The role of
computer technologies in the development of modern
ITSIT. The content essence of the definition and
examples of signals in science, technology and
communications. The problem of synthesizing signals
with specified properties in ITS. Deterministic and
probabilistic models. Nyquist discretization theory.
Digital methods of signal analysis. Spectral analysis in
the Fourier basis. Synthesis of filters optimal by the
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omictepi. Dypre Oa3WCiHAETI CIEKTPIIK Tajiaay.
Oprania KBaJpaTThIK KpUTSPUH OOMBIHINIA OHTAMIIBI
CY3TIepIiH CHHTE3I.

curHayioB. CIIEKTpalnbHBIA aHaTW3 B 0Oasmce

Dypse. Cunres ONTUMAJIBHBIX
CpEOHEKBAAPATHYECKOMY KPUTEPHUIO (PUIIBTPOB.

1o

root-mean-square criterion.

Bazoapnama srcemexuiici / Pykoeooumens npozpammst | Programme manager

CaisixoBa O.C.

|

CansixoBa O.C.

|

Camsixosa O.C.
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Humennexmyanovt 0apbiHobl Oiim aiyuisliaposiy 0amysvin 6ackapy / Ynpaeienue pazeumuem UHMEIEKMYAAbHO 00apeHHbIX ooyuarouguxcs |
Managing the Development of Intellectually Gifted Learners

OKy maxcamut / Yueonasn uens | Purpose

WHTemneKTyasiibl  JapblHIbl  OKYIIBLIAPIBIH
JaMybIH Oackapyna TEOPUSLIIBIK JKOHE
MPAKTUKAJIBIK JTaWbIHIBIFBIH KAJIBIITACTHIPY

dopmMupoBaHUE TEOPETUUYECKOMN u
MPAKTUYECKOW TOTOBHOCTH K YIPaBJICHUIO
pa3BUTHEM HWHTEIJIEKTYaJbHO  OJAPEHHBIX
00yJaromuxcs

Formation of theoretical and practical readiness to
manage the development of intellectually gifted
students

Hamuoiceci / Pesynomamot o6yuenus / Learning outcomes

Oxvimy
Kypcrbl ¢OTTI asikraraHHaH KeiiH Outim
alymbLiap
— UHTEIUICKTYaJAbl JapbIHABl  OKYILIbUIAPIbI

aHBIKTAy MEH JaMBITY/bIH 3aMaHayH OJICTEpiH,
TEXHOJIOTUSIAPBIH O1TY;

— HMHTEJUICKTYAJIbl  JapbIHABUIBIKTBI  Tajiai
oiry, aIleKBaTThI IICUXOQUAarHOCTHKAJIBIK
oicTepAl KoJAaHy;

— WHTCIUICKTYaJIbl JapbIHABl  OKYIIBUIAPIBIH
JTaMYbIH IICHX OJIOTUSUTBIK-T1E€]arOT MK AJIBIK,
KoJ/1ay OarapiiaMachklH Kypa Oiy;

— JTapBIHJIBI OKYIITBLIAPIBI KOJITayIbIH
MHHOBAIHASIIBIK (dbopmMaTTapbl MEH
TEXHOJIOTUSUTAPBIH MPAKTHKA/Ia KOJIJaHa OuTy;

— WHTCIUICKTYaJIbl  JapbIHABl  OKYIIbLIApFa
apHaJFaH OKY OpPBIHJIAPBIHJIAFEI TIeIarOTUKAIIBIK
YpIICTI  MOJENbJey JKoHE  YHBIMIACTBIPY
JaFIbUIapbIHa ue 00Iy;

— 9p TYpJi JKacTarbl TONTAPABIH JapPBIHIBI
OKYIIBLIApPbIMEH JKOHE OJap/IbIH ara-
aHaJIApBIMEH QJICYMETTIK-TICHXOJIOTHSITBIK ©3apa
OpeKeTTeCy JaFIbIapblH MEHTEPY;
KaHa WACSUTapAbl IIbIFapa OTHIPHIII,
KYMBIC 1CTeY JIaFIbUIAPBIH MEHTePY

TOIITa

IMocae ycmemHoro
o0yyarommecsi OyayT
— 3HaTb COBPEMEHHBIE METO[bl, MPUEMBI U

3aBeplIeHHs] Kypca

TEXHOJOTMH  BBIABICHHUS M Pa3BUTHSA
WHTEJUICKTYaJbHO OJTapEHHBIX
oOyJaromuxcs;

— YMETh aHAIM3UPOBATH HWHTEIUICKTYAIbHYIO
OJIAPCHHOCTh,  HCIIOJIb30BaTh  aJCKBaTHBIC
IICUXOAUAarHOCTHYECKIE METOIUKH,

— yMEThb paspabarbiBaTh  IPOTrpaMMy

IICUXOJIOTO-II€ A OTHYCCKOI'O
COIMPOBOXKACHUA pPa3BHUTUA HMHTCIIJICKTYaJIbHO
OoapCHHBIX o6yqa}0m1/1xc;1;

— YMCTbH MMPUMCHATH Ha IIPAaKTUKE
MHHOBAIITMOHHBIC q)OpMaTBI n  TEXHOJOTHUU
COIIPOBOKACHUA OAAPCHHBIX o6yqa10m1/1xc;1;
— BJAJACTh HaBbIKaMKU MOJCIIMPOBAHUA U
opranu3alv MHeaAarorudycCKoro mnponecca B

OpraHu3aIHsIX o0Opa3zoBaHUs IE
HUHTCJUICKTYAJIbHO OoapCHHBIX
oOyJaromuxcs;

— BJIAACTH HaBbIKaMH COUAJIBHO-
TIICUXOJIOTHYICCKOI'O BSaI/IMO)IeI\/'ICTBI/If{ C

OdapCHHBIMU O6y‘{aIO]J_II/IMI/ICSI Pa3JINYHbIX
BO3PACTHBIX I'PyHIT U UX POJAUTCIISAMHU,

After successful
students will be
— know modern methods, techniques and
technologies for identifying and developing
intellectually gifted students;

— be able to analyze intellectual giftedness, use
adequate psychodiagnostic techniques;

— be able to develop a program of psychological
and pedagogical support for the development of
intellectually gifted students;

— be able to apply in practice innovative formats
and technologies for supporting gifted students;

— possess the skills of modeling and organizing
the pedagogical process in educational institutions
for intellectually gifted students;

— possess the skills of social and psychological
interaction with gifted students of different age
groups and their parents;

possess the skills of working in a team, producing
new ideas

completion of the course,
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BJIaJCTh HaBBIKaMHU pa60TbI B KOMaHJIC,

IIpoAYHHUPOBAHUSA HOBBIC HICHU

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

JKorapbl MEKTENTIH MeIaroruKachl.
backapy ncuxonorusicel

Ilenarorrnka BeICIIEH IIKOJIBIL.
Ilcuxonorus ynpapieHus

Pedagogy of higher education.
Psychology of management

Kypcmoin kbickawa mazmynst / Kpamxoe cooepacanue kypea | Course summary

by noH papelHABI OKYLIBUIAPABIH J1aMYbIH
0ackapy caJlachIHIAFbl I1€1aror-rmcUX0JIOTThIH

Kocion KY3bIPETTUTIKTEpiH JaMbITyFa
OarpITTasiFaH. byHaa IapblHABI OKyLIBUIApFa
OlTiM oepy CaJIACHIH/IaFbI 3aMaHayu
TEHJICHIUSIIAP, 3UATKEPIIK JapbIH]IBI

OKYIIBIIAP/IBIH JTaMYbIH OacKapyIblH Ma3MYHBI
MEH acCHanThIK acCMeKTiIepi, OChl TMPOIECTI
IICHXOJIOTHSIIBIK-T1E€1arOT MKAJIBIK, KOJI1ay
OarmapiaMachlH d3ipJiey TEXHOJIOTUSIIAPhI KOHE
OHBI  JKY3ere  achIpyIblH  WHHOBAIIMSIIBIK
(dhopmaTTapbl KepceTiIreH

JlaHHasi TUCUUMIUIMHA HAlEJIEHAa Ha pa3BUTHE
poeCCHOHATIbHBIX KOMIIETEHLIUH Iefarora-
TICHXO0JIOTa B OOJIACTH YIPABJICHUS Pa3BUTHEM
oJlapeHHbIX oOyuwaromuxcs. B Hem Hamum

OTpa)XCHHE COBPEMEHHBIC TEHICHIUU B
chepe oOpa3zoBaHUs 0JIapE€HHBIX
oOyuarouxcs, coJiepKaTesbHbIe u

HUHCTPYMCHTAJIBHBIC  ACIICKTBI  YIIPABJICHUS
pPasBUTUEM I/IHTGJIJICKTyaJIbHOfI OdapCHHBIX
o6yqa}oumxc;1, TCXHOJIOI'MH p33pa6OTKI/I
IIporpaMmaI IICUXOJIOrO-rIeJaroru4€CKoro

CONPOBOXKACHUSA  JaHHOIO  IIpolecca
WHHOBAIIMOHHBIE ()OPMATHI €€ pealln3aluu

)51

This discipline is aimed at developing the
professional ~ competencies of a teacher-
psychologist in the field of managing the
development of gifted students. It reflects modern
trends in the field of education for gifted students,
content and instrumental aspects of managing the
development of intellectual gifted students,
technologies for developing a program of
psychological and pedagogical support for this
process and innovative formats for its
implementation.

Bazoapnama scemexwici / Pykosooumenv npozpammot | Prog

ramme manager

Cwmarmmi T.U. — .r.k.
Ab6mupkenoBa A.K. — PhD noxrtop

Cmarmmit T.U. — K.ILH.,
A6mupkenoBa A.K. — PhD nokrtop

Smagly T. — Candidate of pedagogical ciences
Abdirkenova A. K.— Dr. PhD
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OKy ic-apexeminiy uHHOBAUUANBIK (hopmanapvinviy 20icmemeci / Memooon02us uHHOBAUUOHHBIX YopMm yueOHoul deamenbHoCmuU /
Methodology of Innovative Forms of Educational Activity

OKy maxcamut / Yueonasn uens | Purpose

Kazipri 6iniM Gepyie OOJIbII KaTKaH HHHOBAIUSITBIK
YpaicTep cajlaChIHIAFbl MaruCTPaHTTAPIBIH KociOn
KY3IpeTTUNTiH  KaJbIITacTelpy, OimiM  Oepy ic-
OpeKeTiHIH WHHOBALMSJIBIK TYPJIEPIH KOJNJaHyFa
ANBIHIBIFbI

dopMupoBaHue po(heCCUOHANBHBIX
KOMIIETEHIIMA B  00JacTM  MHHOBAIMOHHBIX
MPOTIECCOB, TMPOUCXOASIINX B COBPEMECHHOM

o0pa3oBaHWM, TOTOBHOCTH K HCIIOJE30BAHUIO
MHHOBAIIMOHHBIX (DOpM yueOHOH NeSTeNbHOCTH

Purpose: the formation of graduate professional
competencies in the field of innovative processes
occurring in modern education, readiness to use
innovative forms of educational activity

OKbimy

Hamudiceci / Pesynomamot 06yuenusn / Learning outcomes

Kypersl coTTi asikraranHaH KeiiH Olrim
anyumbLiap

— WHHOBAIUSUTBIK OKBITY SJ[ICHAMACKHIH, OUITiM Oepy
ic-opeKeTiHIH WHHOBaIMSUIBIK (OpMallapbIHBIH MOHI
MEH TICHUXOJIOTHSJIBIK-TICAarOTHKAIBIK ~ HETI3IepiH
Olytesi sxoHe TyCiHenl;

— OKY iC-opeKeTiHiH JoCTYpJIi )KoHE WHHOBAIIHSIIBIK
TYpJIEpiHE CaTBICTRIPMAIIBI TANAAY KYPTi3eai;

—  OKBITYIIBIH opTypii WHHOBAIIMSIIBIK
(hopMaNapeIHBIH  E€peKIIeNKTepiH, JKaHAPTHUIFaH
OimiM Oepy Ma3MyHBI MEH THIMJLIITI >KaFaaibIHIA
oJIapJibl KOJIJIAHY MYMKIHAIKTEPIH Taaayabl Oiieni;
— OKY YpIICIH MHHOBalMSUIBIK OKBITYIBIH TYTac
Kyieci TypiHze )kobanara Kaoineri;

— OKYy IC-opeKeTiHIH HWHHOBAIUSJIBIK
TaH1aM, YTHIMJbI KOJIIaHAIbI;

— OKy IC-opeKeTiHiH WHHOBAIUSUIBIK TYpPIEPiH
KOJJJaHa OTBIPBIN, Op TYpJIi OKy ca0aKTapbH
)obayay JKoHE OTKI3y JaFabLiapbiHa UE;

— CBIHABIK Oaranay, peQIieKCHs TEXHOJOTHSICHIH
KOJIJIaHa OTBIPHIN, OKY iC-OpEKEeTiHIH HOTWXKeJepiH
KaJiali Oarajiay KepeKTiriH Oiiei;

WHHOBAlIMSJIBIK ~ OKBITY ~— Mocejeyiepi  OoMHbIHIIA
FBUIBIMH-3EPTTEY KYMBICTApBIH JKYpIi3e ayajbl,
OimiM  Oepyzeri HMHHOBAIlUSIHBIH PO Typajbl
QJIEYMETTIK KYHJIIBI OLTIM KaJBINTACTHIPA/bl, OHBI
YChIHA allajipl, OChl Macele OOWBIHINA ©3 IMiKipiH

TYpJIEpiH

Ilocne ycnemHoro
o0yuarwmuecs OyayT
— 3HaTh METO/I0JIOTHIO MHHOBAI[HOHHOTO
o0ydeHus, CYIIHOCTb " TICHXO0JIOTO-
MeIarorndeckue OCHOBBI MHHOBAIMOHHBIX (HOpM
y4eOHOM eATeIbHOCTH;

— TPOBOJIUTH CPABHUTENIBHBIN aHAIN3

TPAJAUIMOHHBIX W  MHHOBAIlMOHHBIX
y4eOHOM JeATeIbHOCTH;

— aHaJIM3UPOBaTh OCOOCHHOCTH  Pa3IUYHBIX
MHHOBAIIMOHHBIX bopm o0yd4eHwus,
BO3MOKHOCTH HUX TPUMEHEHHS B YCIOBHUSIX
OOHOBIICHHOTO ~ COJCp)KaHUS 00pa3oBaHUS U
3¢ (HEeKTUBHOCTS;

— JIEMOHCTPHUPHPOBATh YMEHHE IPOEKTHPOBAThH
o0pa3oBaTeNbHBIN Ipolecc B BHAE IIETOCTHOM
CHCTEMBI HHHOBAIIMOHHOTO O0YYEHHS;

— OoTOMpaTh ¥ palUOHANBHO HCIOJNb30BaTh
WHHOBAIMOHHBIE (HOPM YUEOHOI JIesITeNbHOCTH;

— TPOEKTHPOBATh W IMPOBEIWTH Pa3HBIC THIIBI

3aBeplIeHUusl Kypca

dopm

y4eOHBIX 3aHATHH c UCIIOJIb30BAaHUEM
MHHOBAIIMOHHBIX bopm yueOHO
NeSITeIIbHOCTH,

— OILICHUBATb pe3ybTaThl yueOHOM
JesITENBHOCTH, UCTIONB3YSI TEXHOJIOTHIO

KpUTCPHUAJIbHOTIO OLICHUBAHUA, peq)neKcmo;

OCYIICCTBJIATH HCCIICA0BATCIILCKYIO

After successful
students will be
knows and understands the methodology of innovative
learning, the essence and psychological and
pedagogical foundations of innovative forms of
educational activity;

— able to conduct a comparative analysis of traditional
and innovative forms of educational activity;

— able to analyze the features of various innovative
forms of training, the possibilities of their application in
the conditions of the updated educational content and
effectiveness;

— demonstrates the ability to design the educational
process in the form of a holistic system of innovative
education;
— able to select and rationally use innovative forms of
educational activity;

— owns the skills of designing and conducting various
types of training sessions using innovative forms of
educational activity;

— knows how to evaluate the results of educational
activities, using the technology of criteria-based
assessment, reflection;

— It is capable of carrying out research activities on the
problems of innovative learning, generating socially
valuable knowledge about the role of innovation in
education, presenting it, correctly expressing and

completion of the course,
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ITYPBIC JKETKi3€e aabl

JeSTeIFHOCTh 0 Tpo0JieMaM HHHOBAI[HOHHOTO
00y4eHHUs, TEHEPUPOBaTh OOIIECTBEHHO LEHHOE
3HaHWE O pOJIM WHHOBaNMA B 0Opa3oBaHUM,
MIPE3EHTOBAaTh €ro, KOPPEKTHO BEIpAXaTh W
ApryMEHTUPOBAaHHO  OTCTaWBaThb COOCTBEHHOE
MHEHHE 110 JTaHHOMY BOIIPOCY

arguing for one’s own opinion on this issue

Ilpepexeuzummepi / Illpepexeuzumot / Prerequisites

Korapbl MEKTENTIH Me1aroruKachl.
backapy ncuxonorusicel

Ilenarorrnka BeICIIEH IIKOJIBIL.
Ilcuxonorus ynpapieHus

Pedagogy of higher education.
Psychology of management

Kypcmuoin kbickawa mazmynst / Kpamxoe cooepcanue kypea |

Course summary

WMuHoBanusIbIK OKBITY omicTeMeci. bimiMm Oepyxeri
WHHOBAaIlWS  HETi3i  peTiHae
omicHamanbIK Tocinaepi. Kasipri Oimim  Gepyneri
muddepeHInanys KOHE HMHTErpauus  ypaicTepi.
MyraniMHIH *XaHambU MoneHueTi. OKy ic-opekeri,
OHBIH  KYPBUIBIMBI, iCK€ KOCBUIy IIapTTaphl,

THIMALTIIT MeH xeticTikTepi. OKy ic-opeKeTiHiH

ME€1arOrnKaHbIH

MeTtomonorusi  MHHOBAIAOHHOTO  OOy4YCHHSI.
Merononornyeckue IOIXOIbl HEJaroruku  Kak
OCHOBa HMHHOBalWi B oOpa3oBanuu. [Ipomecce
muddepeHnnanuyd 1 UHTErpalud B COBPEMEHHOM
o0pa3oBaHHU. WHHOBaMOHHAS KyJIbTypa
nenarora. Y4eOHas NEATeIbHOCTh €€ CTPYKTYpa,
yCIOBUSL  aKkTUBHM3aUWH, dS(O(EKTUBHOCTH U

WHHOBaUWSIIBIK ~ opmanapel.  benmcenmi  okpITy: | ycnemHoctn. VHHOBanmoHHBIE (hOpMBI yueOHOM
TYCiHiri, epEeKIIeNKTepi, MPUHLUTITEP], | AEATEIHHOCTH. AKTHBHOE OOydYeHHWE: IOHSITHE,
texHonorusapel. Llemimaepai Bu3yanusanusuiay | 0coOCHHOCTH, MIPUHIIAIIBL, TEXHOJIOTHH.
J)KOHE  KYpBUIBIMJIBIK JIOTHKAaNBIK cXeMmalapablH | Buszyanuzamus pelIeHui " IIOCTPOEHUE

KypbuUibichl. OKBITYABIH oOibIH (opmanapsl. XKoba

OHJIIPICTIK KBI3METTIH asKTalFaH IUKIBl PETiHJE.

3amanayu OinmiM Oepy NpaKTHKACHIHIAFBl FBHUIBIMU
HOTIDKENEPiH
OaramaynplH 3aMaHayd Kypaingapsl. bimim Oepyneri
iC-OpeKeTiHIH WHHOBAIMSIIBIK — (opMaIapbiH

seprreyiep. OKy  icopekeTiHiH
OKY

KOJIIaHYIBIH THIMAUTITIH TaJay.

CTPYKTYPHO-JIOTHYECKUX cXxeM. VrpoBbie (hopMel
oOyuenus. [IpoekT Kak 3aBepIICHHBIA MK
MPOAYKTHUBHOM JeSITEIIbHOCTH.
HccnenoBarensckoe oOydeHHE B COBPEMEHHOMN
oOpa3zoBarenbHOM  mpaktuke.  CoBpeMeHHBIE
CPEICTBAa OICHUBAHUS PE3yJIbTAaTOB y4eOHOIl
JeSTeTbHOCTH. AHnanms 3pPEKTUBHOCTH
UCIIONIb30BAaHMsl MHHOBAIIMOHHBIX (popM yueOHOMH
JeATeIbHOCTH B 00pa30BaHUU.

Methodology of innovative learning. Methodological
approaches of pedagogy as the basis of innovation in
education. The processes of differentiation and
integration in modern education. The innovative culture
of the teacher. Educational activity, its structure,
conditions for activation, effectiveness and success.
Innovative forms of educational activity. Active
learning: concept, features, principles, technologies.
Visualization of solutions and the construction of
structural logic circuits. Game forms of training. The
project as a completed cycle of productive activity.
Research training in modern educational practice.
Modern means of assessing the results of educational
activities. Analysis of the effectiveness of the use of
innovative forms of educational activity in education.

Bazoapnama scemexwici / Pykosooumenv npozpammot | Prog

ramme manager

OrerenoBa b.M — .r.x., mpodeccop
A6mupkenoBa A.K. — PhD nokTop

VYrerenosa b.M. — k.11.H., mpodeccop
A6mupkenoBa A.K. — PhD nokrtop

Utegenova B. M. — Candidate of pedagogical
ciences, Professor Abdirkenova A. K.— Dr. PhD
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binim 6epyoi scexenendipy | Ilepconanuzayus oopasosanusn | Personalization of education

OKy makcamut / Yueonas uens | Purpose

JlepOectenaipiiren  Outim  Oepy  Mojenin | @opMupoBaHUEe HABBIKOB MpoekTupoBanus u | Formation of  skills in  the design and
xKobanay JKOHE CHTI3Y JarapUTapBIH | pealn3aluy IepcoHanu3upoBanHoi mozaenu | implementation of a personalized education model
KAJIBIITACTHIPY o0Opa3oBaHUs

Oxvimy nomuoiceci / Pesyiomamut 00yuenus / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oidim | ITociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,

aJxymbLiap

— OurimM OGepyaiH nepOecTeHAIPUINeH MOJCTIHIH
MOHIH, OHBI XKY3€re achIpy/IbIH MaKCaTTapbl MEH

Ke3eH IepiH Ouy;

— Oumim Oepynin nmepbec Mmoneni meHOepiHze
OKYIIBIIAPMEH JKYMBIC 1CTeYIIH THIMJII 9IicTepi

o0yyarommuecsi OyayT

— 3HaTh CYIIHOCTh IEPCOHAIN3UPOBAHHON
MOJIeT O0pa3oBaHUs, LENIW W JTalbl ee
BHEJIPCHMUS,

— Bnanetb  3(pQeKTUBHBIMH METOAaMHU U
npueMamMu paboOThl C YYalIUMHUCS B paMKax

MEH TOCUIEPIH Urepy; NEePCOHATU3UPOBAHHOI MOJeNN

— nmepbecrenmipinren  GimiM  Gepy MaHbI3IBI | 00pa3oBaHuS,

Ma3MYHBIH )K00aJay JafAbUIapbIH 1e; — BJIQJIETh  HABBIKAMU  IPOEKTUPOBAHUS

— CTYACHTTEPIiH JIAMYBI yLIiH Keke | CoJepKaTeabHOro KOHTEHTa

TpaeKTopusIapAbl Kypa oiny; [IEPCOHAIM3UPOBAHHOI0 00pa30BaHUs;

— 3aMaHayM KOMMYyHuUKanusi (OHBIH iHIiHZE | — YMETh pPa3pabaThiBaTh HMHMBUIYalIbHBIC

nU(PIBIK) AaFIbUIAPIH HETICHY, TPACKTOPHUH PA3BUTHUS yUaIIUXCS;

O111iM oepy MPOLIECiHIH OapibIK | — BIAJETh HaBBIKAMH COBPEMEHHBIX

KATbICYIIBUIAPBIHBIH ~ ©3apa THUIMII OpEKETIH | KOMMYHHUKAIMH (B TOM YHCIie U HU(PPOBBIX);

yilbIMacThIpa 611y YMETh OpraHU30BbIBATH s dexTuBHOE
B3aUMO/JICHiCTBHE BCEX YYaCTHUKOB

O6pa30BaTeJ'ILHOFO mponecca

students will be

— know the essence of a personalized model of
education, the goals and stages of its
implementation;

— -to master effective methods and techniques of
working with students in the framework of a
personalized model of education;

— possess the skills of designing meaningful
content for personalized education;

— be able to develop individual trajectories for the
development of students;

— possess the skills of modern communications
(including digital);

be able to organize effective interaction of all
participants in the educational process

Ilpepexeuzummepi / Ilpepexeuzumot / Prerequisites

JKorapsl MEKTENTIiH MeIaroruKachl.
backapy ncuxonorusicel.

Ilemarornka BEICIIEH IITKOJIBI.
ITcuxomorust ynpaBieHuUs.

Pedagogy of higher education.
Psychology of management

Kypcmuiy kbickawa mazmynst / Kpamxoe cooepicanue xypca |

Course summary

Bimim Oepyneri Kazipri TEeHJEeHIUsIap:

JapajaHapIpy, OHGPIAHIBIPY, OJNAPIBIH e3apa
Oaitmanpicel. Jlapanay dakropiapsl: xobanay

YKOHE 3EepPTTEy KBhI3METI, KpUTEpHAIbl Oarasay,

CoBpeMeHHbIE TpeHIbl B  00pa30BaHUMU:
MIepCOHAIN3ALMSA, uudpoBU3aIs, 170.¢
B3aUMOCBA3b. DakTOpsl NEpPCOHAIN3ALNHU:
MIPOEKTHAsI u UCCIIEI0BATEIbCKAs

Modern trends in education: personalization,
digitalization, their relationship. Personalization
factors: design and research activities, criteria-
based assessment, blended learning, individual
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apanac OKbITY, jkeke kecte. Jlapamanran Oimim
oepy mogeni. [lepbec OKBITYIbIH MPUHIMITEPI.
JKeke tpaekTopus - OYI OKYIIBIHBIH JKEKE
oJNIeyeTiH ICKE€  achIpyAbIH  JKEKe  TOCLIl.
HepbecTenaipinren Ointim oepyxeri
KapbIMKATBIHAC €PEKIICITIKTEPI.

ACATCIIBHOCTb, KPUTCPHUAJIIBHOC OLICHHBAHUC,
CMCIIAaHHOE  OOy4YeHHEe, WHIAMBHIYAIBHOC
pacniucanue. [lepcoHann3upoBaHHas MOIECIb

o0Opa3oBaHusl. [TpuHIHIBI
[IEPCOHAIU3UPOBAHHOTO YUEHHUS.
NnnuBuayanbHas TpaeKTopus —
IIEPCOHANIbHBIN nyTh peauzanuu
JUYHOCTHOTO TOTEHIMANa O0ydyaromerocs.
OcoGenHHoctu KOMMYHHUKAIUH B

MEPCOHATM3UPOBAHHOM 00pa30BaHUH.

schedule. Personalized education model. Principles
of Personalized Teaching. An individual trajectory
is a personal way of realizing a student's personal
potential.  Features of communication in
personalized education.

bazoaprama sncemexuiici / Pykosooumens npozpammut | Prog

ramme manager

Cwmarmuit T.U. — .F.K.
Ab6nupkenosa A.K. — PhD nokrop

Cmarmuit T.U. — K.ILH.,

Ao6mupkenosa A.K. — PhD nokrtop

Smagly T. — Candidate of pedagogical ciences
Abdirkenova A. K.— Dr. PhD
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Humepnem mexunonocusanapol / Hnmepuem mexnonozuu / Internet technology

OKy makcamut / Yueonas uens | Purpose

WHTEepHETTI YHBIMIACTBIPY MOHE KBI3MET €Ty
TEXHOJIOTUSUIAPBIH, MPUHLUUOTEPIH MEHrepy,
WuTepuer OopTachlHIa  KOJNJaHy  YUIH
KOCBIMITIAJIAP/IbI J)KOOAIay 9/IiCTepiHe YHPETY

OcBoeHue TEXHOJIOTUH, [PUHLIUIIOB
OpraHHU3aLUH " (bYHKIIMOHMPOBAHHUS
WurepHera, oOyueHwue METOo1aM
MIPOEKTUPOBAHUS HPUIIOKCHUN ISt

1CI0JIb30BaHus B cpene HTepHer

Mastering the technologies, principles of the
organization and functioning of the Internet,
training in the methods of designing applications
for use in the Internet environment

Hamuoiceci / Pesynemamot 06yuenus / Learning outcomes

Okbimy
Kypcrbl ¢OTTI asikraraHHaH KeiiH Outim
alymbLiap
— fajamMTopja  KOJJAHbUIATBIH  aKMapaTThl
eHJIeY TEXHOJIOTUSCHI, yibIMAACTBIPY
MPUHLMIITEP];
— Kasipri 3aMaHfbl MHTEPHET TEXHOJIOTHUsIIAp
HETi3iHme  OarjapiaMaliblK  KOCBIMINAIAP/IbI
KYpPacThIPaJIbl;

3aMaHayW MHTEPHET TEXHOJIOTHSUIAPMEH THIMI
YKYMBIC JKaCai bl

IMocae ycmemHoro
o0yyarommecsi OyayT
— HCIOJB30BATh TPUHIIMIIBI
(GYHKIIMOHUPOBAHUS
TEXHOJIOTUH  00pabOTKU
npuMeHsiembie B UHTepHET;
— CO3daBaTh MPOTrpaMMHBIC NPUIJIOKCHUA Ha
OCHOBE COBPEMCHHBIX UHTEPHET TEXHOJIOTHIA;
yCHEIIHO  paboTaTh €  COBPEMEHHBIMU
WHTEPHET TEXHOJIOTHSIMU

3aBeplIeHHs] Kypca

OpraHu3aluu,
NuTepuer 51
nH(popMaluu,

After successful
students will be
— know the principles of organization, functioning
of the Internet and information processing
technologies used on the Internet;

— create software applications based on modern
Internet technologies;
successfully — work
technologies

completion of the course,

with modern Internet

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypea | Course summary

VHTepHeT  TEXHOJOTHSUIAPbIHBIH  Heri3zepi.
WNHTepHeT KOMMYHUKAIMSCBIHBIH MOJENbIEPI.
[TaiinananymbsuiapasiH NurepHeTke KOJI
KeTkizyl.  VHTepHer  ’kejiciHE  KaTblHAY
TEXHOJIOTUSIAPHI. WutepHerreri
WEBcepsepuep. WEB-pecypcrapasl any
TEXHOJIOTUSIAPHI. HNHuTtepHerTe 131ey
TEXHOJIOTHSCHI. WNHuTrepreT CepBucrepi.
OnexktpoHaslK mnomta. MuTepHer Cepsucrepi.
®aitn anmacy. aTepHeTTET1 aKnapaTThl KOpray.
WuTepHeT maiianaHyIIbuIapblH COMKECTEHIIpY.
WNHTepHeTke apHanfaH KOCBIMINAIAPABI KYpPYy
TEXHOJIOTUSIAPHI. WuTepuer KIIMEHTTIK
KOCBIMIIAJIAPBIH KYpy TEXHOJIOTUSIApBI.

OcHOBbI HMHTEpHET TexHoJoru. Mopenu
KOMMYHUKaIUH HNurepuera. Hoctyn
none3oBarened B MurepHer. TexHonoruu

nocryna k cetu arepner. WEB - cepBepsl B

HHurepHere. Texnonoruu MOJIy4EeHUS
WEBpecypcoB. TexHonoruu TMOHCKAa B
HHurepHere. CepBucsl WNHurepHera.

OnextpoHHass mnoura. CepBucel MHTepHeTa.
OOmeH (aiinamu. 3amurta uHGOpMALUU B
WNurepnere. Mnentudukanus mnoyib3oBarenei
B Murtepnera. TexHonorum  CcO3AaHMS
npuioxennd g MHtepHera. TexHomornu
CO3/1aHMUs KIIMEHTCKUX MIPUIOKEHUIN

WHTtepHera. TexHonornu CO3/TaHUs

Fundamentals of Internet technologies. Internet
communication models. User access to the Internet.
Internet access technologies. WEB servers on the
Internet. Technologies for obtaining WEB
resources. Internet search technologies. Internet
services. Email. Internet services. File sharing.
Protection of information on the Internet.
Identification of wusers on the Internet.
Technologies for creating applications for the
Internet. Technologies for creating Internet client
applications. Technologies for creating Internet
server applications. Prospects for the development
of Internet technologies.

29




WHTepHETTIH cepBepiik KOCBIMIIATAPBIH KYPY | CEpPBEPHBIX IIPUIIOKEHUN WNurepnera.

TEXHOJIOTUSIAPHI. Wntepner | [lepcriekTuBbI pa3BUTHUSA HUHTEPHET
TEXHOJIOTUSUIAPIBIH AaMy OOJIalarbl. TEXHOJIOTHI.
Bazoaprama scemexuwiici / Pykosooumens npozpammet | Programme manager
Hcmanos A. O. | Hcmamios A. O. Hcmanmnos A. O.
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Koobanapowt 6ackapyowiy Kazipei mexuonozuscol | Cospemennvle mexnoiozuu ynpasienus npoekmamu |

Modern technologies of project management

OKy maxcamut / Yueonasn uens | Purpose

XalbIKapalbIK JKOHE YITTHIK TajanTtapra coiikec | @opMupoBaHrne HaBHIKOB HeoOXoauMbix it | Prepare  professional — project managers in
Xobanap/plH KICIOM MEHEKEpIIepiH K0o0abIK | MPo(hecCHOHATbHBIX MEHEKEPOB yB | accordance with international and national
KBI3METTIH Ka3ipri 3aMaHfbl YPAICTEpl MEH | yIpaBJIEHHH INPOEKTaMH B coOTBeTcTBHM C | requirements for the competence of project
TEXHOJIOTUSIAPbIH Oackapy OoifbIHIIIA | MOKAYHAPOAHBIMA W HalMOHAJIBHBIMH | Management specialists and modern trends and
MaMaHIapbIH KY3bIpeTiHe JaibIHaay TpeOOBaHUSIMHU K xkommereniuu | technologies of project activity

CIICIMAIUCTOB O YIPABICHUIO MPOCKTAMH U

COBPEMEHHBIMHU TEHICHIIUAMH u

TEXHOJIOTUSIMH TIPOCKTHOM JIESITEILHOCTH

Oxbrmy namuorceci / Pesynemamut 06yuenus / Learning outcomes

Kypcerbl carri asikraranHaH keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi kKypcea | After successful completion of the course,
aJrymbLiap odyuarommecsi OyayT students will be

— K00aJIBIK KBI3METTIH HEri3ri MPUHIUIITEPIH,
MEH
TEPMUHJICPIiH,)KOOATBIK 0acKapy cajachIHIaFbI

)obanmapapl

Oackapy  YFbIMIApbI

3aMaHayH TCXHOJOTUAJIapAbl 6iJ'Iy;

— JKOOQIIBIK LHUKIIIH OpTYpJi Ke3eHACpiHIe
TEXHOJIOTUAJIapbIH

x)obanmapapl Oackapy
KOJIJIaHy KQKETTLIITIH Tanaay;

— 3aMaHayd 3KoHOMHKa MeH [T camacblHIaFbl
KOOANBIK MEHEIKMEHT TEXHOJIOTHSIIaPhIHBIH

OpHBI MEH peuliH Oaranay;

— IT-Te AKOOAIBIK MEHEKMEHT
TEXHOJIOTUSICBIH ~ KOJJIaHyFa  AKOHOMHUKAIIBIK
Oaramnay Xyprizy;

- op TYpai Oarmapiamanap MEH

KOCBIMIIAJIAPMCH KXYMBIC KaCaHbI3

— HCIIOJIB30BAaTh OCHOBHBIC IIPUHIUIIBL
HpOGKTHOfI JCATCIIbHOCTH, IIOHATHA n
TCPMUHBI YIIpaBJICHUA

MPOEKTAMH,COBPEMCHHBIC ~ TEXHOJIOTHH B
00J1acTH TPOSKTHOTO YIIPABJICHUS;

— aHaJIM3UpPOBAThH HE00X0IUMOCTh
NPUMEHEHHUST ~ TEXHOJOTMHA  YIpaBJICHHUU
MPOCKTAMH Ha PAa3HBIX ATalmax MPOCKTHOTO
IUKJIA,

— OIICHWBATh MECTO M POJIM TEXHOJIOTHUH
MPOEKTHOTO MEHEKMEHTa B Pa3JIMYHBIX
chepax coBpeMeHHOW »HKoHOMUKH u IT
cdepe;

— TIPOBOJHTH YKOHOMHYECKYIO  OICHKY
MPUMEHCHHSI ~ TEXHOJOTHMH  MPOEKTHOTO
MeHeKkMeHTa B T,

— to know the basic principles of project
activities, concepts and terms of project
management, modern technologies in the field of
project management;

— analyze the need to apply project management
technologies at different stages of the project
cycle;

— to evaluate the place and role of project
management technologies in different spheres of
modern economics and IT sphere;

— conduct an economic assessment of the
application of project management technology in
IT;

— work with various programs and applications

Kypcmuiy kbickawa mazmynst / Kpamxoe cooepicanue xkypca | Course summary

XKobamapasl Oackapyasl aHbBIKTay  (QFbBLIILL
project management) - AKII ykimerrepi MeH

Omnpenenenue ynpaBieHUs NPOEKTaMH (aHIJI.

project management) - B COOTBETCTBHU C

Definition of project management - in accordance
with the definition of the international standard
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Eypoonmak enmepi kaObumaran SO 21500
XaJIBIKApaNIbIK CTaHAAPTHIHBIH ~aHBIKTaMaChIHA
coiikec. JKobara omicrepai, Kypalaapisl,
TeXHUKAJIAPbl JKOHE KY3BIPETTUIIKTI KOJIJIaHY.
ANSI ynTTHIK cTaHIapThIHA COHKeC jk00amapbl
Oackapy. JKocnapzpl aHbIKTay, TOYEKENIep MEH
KOCIIap/IaH aybITKyJapbl a3aiTy, e3repicTepi
tuimai  Oackapy (yaepicTik, (GyHKIIMOHAIIIBIK
OackapynaH, KbpI3METTEp ACHICHIH OackapynaH
Al bIPMAIIBUIBIFBI). XKobanbig Kacion
caJlaJIapbIH/1aFbl xobanapIpl Oackapy.
TexHUKaNBIK >KoHEe OacKapy omicTepiH THIMII
yinectipeTid k00a eHIMIH KYPY.

OIIpEACIICHUEM MEXAYHApPOJHOIO CTaHAapTa
ISO 21500, npuHATOrO MpPaBUTEILCTBAMU
CIIA u crpanamu EBpocoroza. [Ipumenenue
METOJIOB, ~ MHCTPYMEHTOB,  TEXHUK H
KOMIIETEHIIMEH K TPOEKTy. YTpaBlieHUE
MIPOEKTaMU B COOTBETCTBHH C OIpe/IeJICHHEM
HaIMOHAJILHBIM CTaHJapTOM ANSIL
Ormpezenenue 1jaaHa, MUHUMH3AlUA PUCKOB
U OTKJIOHEHUH OT IUlaHa, 3((eKTUBHOrO
YOPABJICHUS U3MEHEHUSIMU (B OTJIMYHE OT
MIPOLIECCHOTO, (G YHKIIMOHATILHOTO
YIPaBJICHUs, YIPaBICHUS YPOBHEM YCIYT).
VYmpasnenue pOeKTaMu B
poeCCHOHATIBHBIX cepax IIPOEKTA.
Coznmanue mpoaykra MpoekTa, 3()PeKTUBHO
COYETAIOIIETO TEXHUYECKHE "
yIPaBICHUYECKHE METO/IBI.

ISO 21500, adopted by the governments of the
United States and the European Union. Applying
methods, tools, techniques, and competencies to a
project. Project management in accordance with
the definition of the national ANSI standard.
Definition of the plan, minimization of risks and
deviations from the plan, effective change
management (as opposed to process, functional
management, service level management). Project
management in the professional areas of the
project. Creating a project product that effectively
combines technical and managerial methods.

Bazoapnama scemexuwici / Pykosooumens npozpammot | Prog

ramme manager

Hcemannos A. O.

‘ Hcmannos A. O.

Hcemanios A. O.
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bynmmul mexunonozuanapowt naiioanany / Ucnonvzosanue ooraunvix mexuonozuii / The use of cloud computing

OKy maxkcamol / Yuebnas yenn | Purpose

BynTTel TexHoNOTHsIAp calachblHIAFrel OidiM MeH

JAFBIIBUTBIKTHI KATBIITACTHIPY

dopMHupoBaHHE 3HAHWI W HABBIKOB B 00acTH
00JIaYHBIX TEXHOIOTHH

To form undergraduates ' knowledge in the field of
cloud technologies

Oxbimy Hamuxceci / Pesynomamot 00yuenus / Learning outcomes

Kyperbl  €oTTi  asiKTaFaHHaH
aJymbLIap

—  Oyr, oyrrTel TexHonorusap, Cloud Computing

OarbITTapbIH Oinex;

— Kkocibm  KpI3MeT  OOBEKTUIEepiH  Jkobamam
oJliCHAMAacChIH TaHAai bl )KoHEe Oaraiaiipl;
— ©3iHIH MOHJIK CalachIHBIH HETi3ri MaceneepiH

TYCiHY 9HE KaJIbIIITACTBIPY;

— KYHICNIKTI  KbI3METTe "OWITTHI"  KOJIIaHy
MYMKIHJIITIH YHABIMAACTBIPY YIOiH KOCIMOPBHIHHBIH

MH(PAKYPBUIBIMBIH K00anay

Keilin  Oluim

IMocie  ycmemnoro  3aBepuieHHsl  Kypca
o0yyaromuecst OyayT

— KiIaccu(UUUpoBaTh OONAYHBIE TEXHOJIOTHH H
nanpasienue Cloud Computing;

— OLCHWBaTh W  BBIOMPAaTh  METOMOJIOTHIO
MIPOEKTUPOBAaHUSI OOBEKTOB MPO(hecCHOHATBHON
JeATeITLHOCTH;

— (¢opMyIHpOBaTH OCHOBHBIC MPOOJIEMBI CBOCH
MpeIMEeTHOM 001acTH;

- IPOEKTHPOBATh MHMPACTPYKTYPY NPEAIPUITHS,
JUIL  OpPTaHM3AIllMd  BO3MOKHOCTH ITPUMEHEHUS
"00xaka" B MOBCEAHEBHOW IEATEILHOCTH

After successful completion of the course, students
will be

— know cloud technologies and the direction of Cloud
Computing;

— evaluate and choose the methodology of designing
objects of professional activity;

— formulate the main problems of their subject area;

— to design the infrastructure of the enterprise, to
organize the possibility of applying the "cloud" in daily
activities

Kypcmuty Kvickawa mazmynot / Kpamrkoe codepacanue Kypca | Course summary

E¥JITTI>I TCXHOJIOTHIAP JKOHE OJlapAbl KYMBICTA
naiganaHy acrekTijgepi. ByITTel KykaT aifHAIIBIMBI.

Google Kyxarrapsl.SkyDrive

OipJeckeH KBI3METKE apHaJIFaH Kypaiaap.
WNuTepakTuBTI OHJIAliH-TaKTa. BYITTBI  nIEepekTep
kormacel Dnevnik.ru sxone Dropbox, fAnnekc. [duck.
Microsoft, Amazon, Google
BEHJIOPJIApBIHBIH IIEeIiMAEpiH 1IoNy. Bupryanasl
ceiabIl  ElearningApps.org. OKy KypcTapblH Kypy.
Bynrra oxpiTy mpomeciH  Oackapy.  bBynTTe

CEPBUCTEP/IIH Maceesepi.
TEXHOJIOTHSLIAP/IBI OJIaH dPi JAaMBITY.

(office.com).

JKETEKIII

Bbyirtel

OOnauHple  TEXHOJIOTMM W  aCleKThl  HX
HCTIONTE30BAHUS B pabore. OO6navnbIit
nokymeHToobopot. lokymentsl Google.SkyDrive
(office.com). WHCTpyMeHTBI Ui COBMECTHOM
NesITeNbHOCTU. VIHTepakTHBHAs OHJIAWH-OCKA.
OOnaunple XpaHWiaWINa JaHHBIX Dnevnik.ru u
DropBox, SfAnnexc. [duck. O0630p pemeHnit
BeAyIIMX BeHIOpoB Microsoft, Amazon, Google.
Bupryanpabrit KJIacc ElearningApps.org.
Co3maHne  y4eOHBIX  KypcoB.  YIIpaBJeHHUE
mporeccoM o0yueHus B oOnake. IIpoOiieMsr
oOnmauHbIX cepBHCOB. JlanbHeiiee pa3BUTHE
00JIauHBIX TEXHOJIOTHH.

Cloud technologies and aspects of their use in work.
Cloud-based  document  management.  Google
Docs.SkyDrive (office.com). Tools for joint activities.
Interactive online whiteboard. Cloud Data Storage
Dnevnik.ru and DropBox, Yandex. The disk. Review of
solutions from leading vendors Microsoft, Amazon,
Google.  Virtual  Classroom  ElearningApps.org.
Creating training courses. Manage the learning process
in the cloud. Problems with cloud services. Further
development of cloud technologies

Bazoapnama scemexuiici / Pykosodumens npozpammet | Programme manager

HMBanosa 1.B.

HBanosa 11.B.

HMBanosa 1.B.
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Koncmpykmuemi Kapoim-kamotnac ncuxonozuscot / Ilcuxonozus koncmpykmusnozo oouenus | Psychology of constructive communication

OKy makcamut / Yueonas uens | Purpose

KOHCTpYKTHBTI  KapbIM-KaTBIHACTBIH  HETI3i
OO0JIBII TaObUIATHIH KapbIM-KaThIHAC
KypaJlJapblH MEHrepy, THIMIl KapbIM-KaThIHAC
KypajlapblH Taljay Mocelnenepi OOHbIHIIA
TEOPHSUIBIK JKOHE TIPAKTUKAIBIK OUTIM MeH
JaFAbpUIAP bl KAJBIITACTHIPY

dopmupoBaHue TEOPETUICCKUX u
MPAKTUYECKHX 3HAHUH H  HABBIKOB  II0
BOIIPOCAM OCBOEHUS CPEJICTB KOMMYHHKAIUH,
aHajaM3a CpelCTB s pexTuBHOU
KOMMYHHKAIIUU  COCTAaBJISIIOIIMX  OCHOBY
KOHCTPYKTUBHOTO OOIICHUS

Formation of theoretical and practical knowledge
and skills on the issues of mastering the means of
communication, analysis of the means of effective
communication, which is the basis of constructive
communication

OKbimy

Hamudiceci / Pesynomamot 06yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap

KOMMYHHMKAIUS 1aFAbUIAPBIH MEHTEPY;
KOMMYHHKAITUSTHBIH THIMJII CTPATETUSCHIH
KOJIJaHy;

YKaHKaJI/Ibl JKaFAaiapIbl COTTI IIELTy

IMocse ycmemHoro
o0yuarmuecs OyayT
BJIa/IETh HAaBbIKAMU KOMMYHUKALIUU;
IpPUMEHSTH () (HEKTUBHBIC CTPATETHS
KOMMYHUKAIIH;

YCIIEIIHO pemaTh KOH(IMKTHBIC
CUTYyalluu

3aBeplIeHUs] Kypca

After successful
students will be
possess communication skills;

apply effective communication strategy;
successfully resolve conflict situations

completion of the course,

Kypcmuiy kvickawa masmynwt / Kpamxoe codepycanue Kypca | Course summary

KonctpykTusTi KapbIM-KaTbIHAC
ncuxoJyorusicklHa  Kipicrie. KapbiM  KaTbIHacC
KYPBUIBIMBI. KapbIM-KaTbIHACTBIH
KOMMYHHUKATHBTI >Karbl. KapbIM-KaTbIHACTBIH
MEepLENTUBTI JKarbl. KapbIM-KaTbIHACTBIH

WHTEPAKTHUBTI KaFrbl. TyiIFaapanblK KaTbIHACTAP.
KapbiM-kaTbiHacTa TNpakTHKAIBIK OarmapriaHy.
Ecty xoHe ThiHmay. Tynraapanblk KOH(IUKT
YKOHE OHBI menry/iH Tociiaepl. KapsiM-KaThiHac
CTHJIBJIEPI.

BBCIICHI/IG B TICUXOJIOTUIO KOHCTPYKTHBHOI'O

o01IeHus. CrpykTypa OTHOILICHHH.
KoMMyHMKaTHMBHAs ~ CTOpOHa  OOIIEHUS.
[epuenTtuBHas CTOpOHa OOILeHHS.
WNHuTepakTuBHas CTOpOHa oOLIeHHUS.

MexnnuHocTHble oTHOWIEHUs. [TpakTnueckas
opueHtanusi B oOmenun. Crplmate U
cnymarb. MEXITUYHOCTHBIA  KOHQJIUKT H
croco0sI ero pazpemnienus. CTUIM O0IICHUS

ntroduction to the psychology of constructive
communication.  Relationship  structure. The
communicative side of communication. The
perceptual side of communication. The interactive
side of communication. Interpersonal relationships.
Practical orientation in communication. Hear and
listen. Interpersonal conflict and ways to resolve it.
Communication styles.

Bazoaprama scemexuici / Pykosooumens npozpammut | Prog

ramme manager

VYpnabaesa Jlazat EpransicoBHa

VYpnabaesa Jlazat EpransicoBHa

Urdabayeva Lazat Yerganysovna
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Ickepnix pumopuxa / /lenosas pumopuxa | Business rhetoric

OKy makcamut / Yueonas uens | Purpose

Puropuka TypaJibl TEOPUSIIBIK JKOHE
MPAaKTUKAIBIK ~ MONIMETTEp  Typaibl  OH
KaJBIITACTRIPYy, IIe0ep ceiliey marapUIapbiH
YKOHE PUTOPUKAIIBIK TEXHOJOTUSIIAPAbl MEHIEPY

dopmupoBaHue IIpeICTaBICHUM 0
TEOPETUYECKUX U MPAKTHUECKUX 3HAHMAX
PUTOPHUKH, OBJAJECHHUE PEYEBBIMU HaBBIKAMH
U PUTOPHUYECKUMH T€XHOJIOTUSIMU

Formation of ideas about theoretical and practical
knowledge of rhetoric, mastering speech skills and
rhetorical technologies

OKbimy

Hamuoiceci / Pesynomamot 06yuenusn / Learning outcomes

Kypersl coTTi asikraranHaH KeiiH Olrim
ajlymbLiap

— PUTOPHWKAHBIH OJEMJIIK JHAJIOThIHA Oarmap
YKaCalJIbl; CAITBICTEIPMAJIBI TaJIIay )KYMBICEH MCH
CaJIBICTBIPMAJIBI TANJIAY KYPri3ei;

— Koima ©Oap FBUIBIMH  aKlapar HeTi3iHae
PUTOpPUKA  CalachlHAAFbl  UIYVFBIT  3€pTTey
MOCeJICTIePiH MICTIe/];

— PpUTOpPHKAa  MYMKIHIIKTEpIH  KYHJAEJIKTI
eMipJie xKoHe ToKipuOee KOITaHa Ibl;

— PUTOPHKAHBIH YKAITITBI KOJIJIaHBICTAFbI
3aHIBUIBIKTAPbIH,  KOMMYHHUKATHUBTI  ©3apa
OpEeKeT eTy MPUHIUITEPiH Talgaiabl

IIocne ycneumHoro
oOyuaromuecst OyayT
— OpHEHTUPYETICSI B MHPOBOM JHajIore
PUTOPUKY; MIPOBOIUT CPaBHUTEIBHO-
AHAITUTUYECKYIO paboTty u
COTIOCTABUTCIILHBIN aHAJIN3;

— peuaeT akTyalbHbIE HCCIEI0BATEIbCKUE
3aJaud B 00JaCTH PUTOPUKU C OMOpPOH Ha
HMMEIOIIYIOCS] HAY4YHYI0 HH(OpMAIIHUIO;

— HCIOJIb3YeT BO3MOXHOCTU PUTOPUKU B
HOBCGIIHGBHOfl JKM3HHU U Ha ITPAKTHUKE;
aHAIM3UPYET JEUCTBYIOIIME 3aKOHBI OOIIei
PUTOPUKH, MPUHLOMUIEI KOMMYHUKATUBHOIO
B3aUMOJEICTBUSA

3aBeplIeHUusl Kypca

After successful
students will be
— is guided in the world dialogue of rhetoric;
conducts comparative analytical work and
comparative analysis;

— solves urgent research problems in the field of
rhetoric based on the available scientific
information;

— uses the possibilities of rhetoric in everyday life
and in practice;

analyzes the current laws of general rhetoric, the
principles of communicative interaction

completion of the course,

Kypcmoiy koickawa mazmynot / Kpamkoe cooepacanue xkypca | Course summary

Puropuka eHepiHIH KalblITacybl, JaMybl.
Puropukanbiy Typrepi. OWIbIH KoHE CoMneyIiH
namybl. Tin Typanel XanblK JaHaiublFbl. Kaszipri
HIeeHACPIIH coiiey MOJICHUETIHE KOWBLIAThIH
maptrap MeH Tamantap. Ce3 IYPBICTBIFBI Op
CO3/IIH, dp COWJIEeMHIH IypbIC >XyMcalyblHAH
kepiHeTiHairi. Kasipri memeH ce3aepiHiH Tl
Ta3albIFbl, CO3 NI, ce3 ocepiiri, oaedi
XKOHIHAEe. AybI3la  CoWneyml  JalbiHAay
Ke3€HJIepi: TaKbIPBIOBI, MaKCaThl, TYpl >KOHE
ceisiey Typi. MOHOJIOT KOHE TUAJIOT COMICYIIH

CraHoBieHHE U  pa3BUTHE  HMCKYCCTBa
putopuku. Buasl putopuku. Pazsurne mpiciau
n peun. HapogHas MyapocTb o s3bIKe.
VYcnoBust 1 TpeOoBaHUS K PEYEBOM KYJIbType
COBpEMEHHBIX 0paTopoB. [IpaBuibHOCTE CI0B
OTpa)kaeTcs B MPaBWIBHOM YHOTPEOJICHUH
KaXJOT0 CIJIOBa, KaXAoro mpeioxeHus. O

YHCTOTE A3bIKa, TOYHOCTH peun,
s dexTuBHOCTH peun, CJIOBECHOCTH
COBPEMEHHOM OpaTOpcKOW pedn. ITambl

IIOATOTOBKH K YCTHOﬁ peuu: T€Ma, b, BUJ

Formation and development of the art of rhetoric.
Types of rhetoric. Development of thought and
speech. Folk wisdom about language. Conditions
and requirements for the speech culture of modern
speakers. The correctness of words is reflected in
the correct use of each word, each sentence. On the
purity of language, accuracy of speech, efficiency
of speech, literature of modern oratorical speech.
Stages of preparation for speaking: topic, purpose,
type and type of speech. Monologue and dialogue
as the main forms of speech. Types of rhetoric and
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HETi3ri Typiepi perinae. Puropuka Typrnepi
KOHE PHUTOpPHKA TYpJIEpi: JKalIbl JKOHE JKEKe

puropuka. Ceiineyai xyieney. TakbIpbIITHI
KEHITYIIH  MarblHAIBIK  uzaesnapsl.  TyTtac
MOTIHHIH  JIOTHKaJbIK  Te3uci  (Ma3MyHsI,
KYPBUIBIMBI, MOTIHIIK KOHBUIBIM). MoTiHmi

CHUIIATTay XOHE TalKbUIay. ApPryMEHT Typajbl
TYCIHIK, aprymMeHTTep Typiepi (JIOrHKaJbIK,
apryMeHT(aKkT, KOpKeM TypAeri apryMeHr),
apryMEHTTepi YCBIHY TOCUIAEpi; apryMeHTTep
KOHE KOHTPAPTyMEHTTEp. MOTIH KYpbUIBIMBI
KOMMYHHUKATHBTIK ~ CTpPAaTEeTHsIHBIH  KopiHici
petiHae. MOTIHHIH THUOTEpPi: KapamalbIM >KOHE
kypaeni. Ceiiey KOHE OHBIH  MAaKCAThI
OolibIHIIA JUaNorTapAblH JKyHeneHyi. [luamor
pUTOpUKAChI - TIKeNeW ceoiiiey  KapbIM-
KaThIHACBIHAAF bl ozenTi MiHE3-KYJIBIK
epexxenepi. Jlaymbsl AUanor jKOHE OHBIH HKAJIIIbI

U TUO peyd. MOHOJOr H Juajor Kak
OCHOBHBIC (OpMBI peur. Buubl putopuku u
BHUJIBI PUTOPUKH: OOIIAasi U WHIUBUIYyaIbHAS
pUTOpHKA. Cucremartusanus peun.
ConepxarenbHble HWIEU Uil PACIIUPEHUS
TeMBl. Jlormueckuii TE3UMC BCEro TEKCTa
(comepkanue, CTpyKTypa, TekcT). Omnucanue
u obcyxnenue tekcra. [loHsTHe aprymeHTa,

THUIIbI apryMeHTOB (Jloruyeckui,
apryMeHT(}aKT, XyJ10)KeCTBEHHBIH apryMeHT),
CHoCOObI MIpEACTABICHUS apryMEHTOB;

apryMeHTbl U KOHTpapryMeHThl. CTpyKTypa
TEKCTa KakK IPOsBIECHUE KOMMYHHKAaTHBHOU
crparerud. Tumel TekcTra: MPOCTOW U
cnoxHbld. Cucremarusanysi [JUaJoOroB IO
peuu u ee uenu. Jluamorosas puTopuKa - 3T0
IpaBWwjla J3TUKETa B IPAMOM PEYEBOM
obOmennu. CnopHBIM Iuajgor U ero oodiue

types of rhetoric: general and individual rhetoric.
Systematization of speech. Substantial ideas for
expanding the theme. The logical thesis of the
entire text (content, structure, text). Description
and discussion of the text. The concept of an
argument, types of arguments (logical, fact-
argument, artistic argument), ways of presenting
arguments; arguments and counterarguments. The
structure of the text as a manifestation of the
communication strategy. Types of text: simple and
complex. Systematization of dialogues by speech
and its purpose. Dialogue rhetoric is the rules of
etiquette in direct speech communication.
Controversial dialogue and its common features.
Controversial genres: discussion.

epeKILeTIKTePI. [Tonemuka *aHpiapel: | 4epThl. CIIOpHBIE KaHPbI: JUCKYCCHUS.
JIICKYCCHSI.
Bazoaprama scemexuiici / Pykosooumens npocpammot | Programme manager
Hocosa A.T. ‘ Hocosa A.T. HocoBa A.T.
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Ickepaix kazax mini | /lenoeoit kazaxckuu szwik | Business Kazakh language

OKy makcamut / Yueonas uens | Purpose

KociOu  ic-opekeTTiH opTypii calajapbiHa
JIMHTBUCTHKAIIBIK, QJIEYMETTIK-MOJICHH,
MOJICHUAPAJIBIK, ICKepITiK OalJIaHBICTEI

KamMTaMachl3 €Ty YIIiH iICKEePJIIK KapbIM-KaThIHAC
Ke3iHJe JIMHTBUCTHKAIBIK OUTIM JKyHeciHae
KOCiOM KY3BIPETTUIIKTI KaJIBbIITACTHIPY

dopmMupOBaHUE npodeccuoHaTbHBIX
KOMIIETEHIIMI B CHCTEME JIMHTBUCTHYECKHUX
3HaHUW B  JEJOBBIX OTHOLICHUSX IS
oOecrnieueHns S3bIKOBOM, COLMOKYJIBTYpPHOM,
MEKKYJIBTYPHOM, JEJIOBOM KOMMYHHMKALIMU B
pasnuuHbIX  cdepax  npodeccuoHaNbHON
JIEATEIIbBHOCTH

Formation of professional competencies in the
system of linguistic knowledge in business
relations to ensure linguistic, socio-cultural,
intercultural, business communication in various
areas of professional activity

Oxvimy

Hamuiceci / Pesynomamot o6yuenus / Learning outcomes

Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
ajlymbLiap

— ceilliey KOMMYHHUKAIMSCHl MPAaKTUKACBIHIA
Ka3ak o1e0M TUIIHIH HETri3ri Op(O’IUSsIBIK,
JICKCUKAJIBIK, TPaMMATHKAIBIK HOPMaJlapblH
KOJIIaHa bl

— aiFa" OUTiMI MEH NaFJpUIapblH TIXKipubOene
YKOHE KYHJCIIKTI OMip/e Mmai1aaaHasl;

— TUIMIK OIpIiKTepIi KOJIAAHYBIH TYPBICTHIFHI,
JQIIIIT1, OPBIHIBUIBIFBI TYPFBICHIHAH TaJIIalIbI;
— Kasipri casicl, YJKOHOMHUKAIBIK YKOHE MOICHH
opTajga Kas3ak TUTIHIH jka30alla j>KOHe aybI3Ia
HET131H MEHTepy JICHreiiH KepceTedl

IMocae ycmemHoro
o0yyarommecsi OyayT
— MNPUMEHATL B IPAKTUKE  pE4YeBOM
KOMMYHHUKAIIMM OCHOBHBIE Op(ol’nHuyecKue,
JEKCUYECKHE,  I'pPaMMaTU4YECKHE  HOPMBI
Ka3aXCKOI0 JUTEPaTypHOIO SA3bIKA;

— MHCIIONb30BaTh NMPUOOPETEHHBIE 3HAHUS U
YMEHHSI B IPAaKTUYECKOW JEATEIBHOCTH U
MMOBCEIHEBHOM JKU3HH;

— QaHaJU3UpOBATH SI3BIKOBBIE EAMHMIIBI C

3aBeplIeHHs] Kypca

TOUYKM 3pEHUsT NPaBUIBHOCTH, TOYHOCTH,
YMECTHOCTH YIOTpPEOJICHNUS;

JIEMOHCTPUPOBATH YPOBEHb BIIaJICHUS
MUCBbMEHHBIMH ¥ YCTHBIMH  OCOBaMHU
Ka3aXCKOTO SI3BIKA B COBPEMEHHOU
MMOJTUTHYICCKOH, 9KOHOMHYECKOH u

KYJIbTYPHOH cpeJie

After successful
students will be
— applies in the practice of speech communication
the basic orthoepic, lexical, grammatical norms of
the Kazakh literary language;

— uses the acquired knowledge and skills in
practice and everyday life;

— analyzes linguistic units from the point of view
of correctness, accuracy, appropriateness of use;
demonstrates the level of proficiency in written and
oral wasps of the Kazakh language in the modern
political, economic and cultural environment

completion of the course,

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypea | Course summary

YATTHIK KaJplap - MEMIIEKeTTiH Herisi. JKymbic
KYHIH xocrapiay. JKyMbIC anTackiH )KocTapiay.
Tin monmeHueTiH nambITy OarbITTapbl. JKoFapbl
OUTIMII ~ MaMaHHBIH  CeWJIey  MOJICHHETI.
Canemaecy - ce3 6acel. Ickep ajaMHBIH ceiiey

HanmonaneHele Kaipel - OCHOBA IOCY1apCTBa.
[1nanupoBanue paboyero JTHSL.
[InanupoBanue paboueit HEJIEIIH.
HamnpaBnenus pa3sBUTHS A3BIKOBOU KYJbTYPHI.

KynbTypa peun crenuasucra ¢ BBICIIUM

National cadres are the foundation of the state.
Planning a working day. Planning the work week.
Directions for the development of language
culture. Speech culture of a specialist with higher
education. Greeting is the main word. Business
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cruni. Iccanapaa. Keniccesznep. Pecmu ctumbain

obOpazoBanuem. [IpuBercTBHE - 3TO TIaBHOE

man speech style. On business trip. Conversation.

Kalumel  cumarramacekl.  Pecmm  ctmibiiH | coBo. Ctuiab peum naenoBoro uenmoeka. B | General description of the official style. Formation
Kanpinracybl.  PecMM  CTWIBIIH — TULAIK | KOMaHIUPOBKE. [TeperoBopsi. Oomee | of the official style. Linguistic features of the
epekiienikrepi.  Ickepimik  KaThIHACTAP/bIH | OMHMCAHHE o(HIIHAIEHOTO cruis. | official style. Types of business relationships.
typiepi.  Kasakcran — PecnyOnukacweinnarel | opmupoBanue  opunmansHoro  cruisi. | Official holidays in the Republic of Kazakhstan.
pecMu MepeKeep. Kasakcran | Jlunrsuctuueckue ¢ynkuuii odunuansaoro | State service of the Republic of Kazakhstan. Civil
PecriyOnukachlHbIH =~ MEMJICKETTIK  KbI3METI. | cTwis.  Tumbl  JenoBeIX  oTHomieHuit. | Service Principles. Service letters. Content and
MewmnekeTTik Kpi3meT npuHimnrepi. Kenmerrik | Odunmansasie npa3anukun B - PecryOmwuke | purpose of service letters. Official receptions in the
xarrap. Kpi3MeTTik XarrapablH Ma3myHbl MeH | Kasaxcras. I'ocymapcTBeHHas ciyxx0a | state language. Official meetings. Official meeting
MakcaTbl. ~ MemilekeTTik  Tijgeri  pecmu | PecniyOnnku KazaxcraHn. [Mpununet | plan.  Registration of documents at official
KaObutmaymap. Pecmu  kesmecynep.  Pecmu | rocymapctBenHoit  cimyxObl.  CoyxeOnbie | meetings. Diplomatic relations. Application of
Kesmecy okocmapbl. Pecmu  kesmecynepperi | muchma. Comepkanme M 1iesib  ciykeOHbIX | legislative acts in the state language. Constitution
Ky)KarTapapl  pacimzuey. JIMIIIOMAaTHSUTBIK | TTHCEM. Odunuansubie  npuembl  Ha | Of the Republic of Kazakhstan.
KaTblHAC. 3aH AaKTUIepiH MEMIIEKETTIK TUIAE | TOCYyJapCTBEHHOM  si3bike.  OdunmanbHbe
KOJIZIaHYy. Kazakcran PecniyOnukaceiabiy | BcTpeun. [lmaH  opuIMaibHOH — BCTpEYH.
KoHCcTHTYIHACH. OdopmiieHre JTOKYMEHTOB Ha O(HUIIHATBHBIX

BCTpeyax. JIMIJIOMATHYECKHUE OTHOIICHHUS.

[IpuMeHeHHe 3aKOHOIATEIBHBIX AaKTOB Ha

rOCYIapCTBEHHOM  si3bike.  KOHCTUTYIHs

PecniyOnuku Kazaxcran.

Bazoaprama scemexuici / Pykosooumens npocpammeot | Programme manager
Jlocosa A.T. \ Jlocosa A.T. Dossova A.T.
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Apnaiivt makcammap ywin wem mini / Hnocmpannwtii azeik 011 cneyuanvuuix yeaeu | Foreign language for specific purposes

OKy makcamut / Yueonas uens | Purpose

XKorapbl OKy OpHBIHaH KeWiHri Oiumrim Oepy
OarmapiiamMachl MIEHOEPiHJE MIET TUIIH MEHIepy
JaFbLUIAPEIH OJJaH 9pi KaJIBIITACTBIPY

HanpHeimee dbopmupoBaHue HaBBIKOB
BIIJICHUS MHOCTPAHHBIM $I3BIKOM B paMKax
n3ydyaeMoil  00pa3oBaTeIbHOM  MPOrpamMMbl
MIOCJIEBY30BCKOT0 O0y4YeHUs

Further development of foreign language
proficiency skills on the studied Master educational
program

Oxvimy namuoiceci / Pezynomamul 0oyuenus / Learning outcomes
Kyperbl carri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepmenusi kypea | After successful completion of the course,
aJTymbLIap o0yuarommecst OyayT students will be
— apHaiipl omeOueTTepai OKy, Tajjay, WIeT | — BIAJCTh HaBBIKAMU YTCHHUs crienuanbHOM | — master reading skills of special literature,
TUTIHAET1 ~ apHailbl  MOTIHACpAI  ayaapy | JUTEpaTyphbl, aHaJM3a, nepeBoza | analysis, translation of professional texts;
AarIplIapblH MEHTEPY; MHOA3BIYHBIX CIICLTEKCTOB; — know  special professional lexis  and
— apHaWbI Kocion JICKCUKA MEH | — 3HaTh CHCHHAIbHYIO podeccuoHanbHyro | terminology;
TEPMHHOJIOTHSIHBI 011y, JICKCUKY U TEPMHHOJIOTHIO; — master writing skills in a foreign language, as
— mieT  TUTIHIAE  JKasy, COHBIH  imIiH;e | — BJAJCTh HABBIKAMH MHOA3BIYHOTO muchMa, | Well as academic writing;

aKaJIeMUSUTBIK JKa3y JIaFIblIapbIH MEHIEPY;

— KociOu OarpITTarbl CypaKTapFa aybl3Iia KoHe
*a3z0aria xayan Oepy;

JKAJITBI KOCINTIK CUIIATTAaFbl MOTIHACP/I THIHIAY
JaFIbIIapbIH MEHTEPY

B TOM 4HCJIC aKaACMHNYCCKOI'O ITMChMa,

YCTHO U MUCBMEHHO OTBEYATh Ha BOIIPOCHI
npohecCHOHATIBHON HAPAaBICHHOCTH;
BJIaACTb HAaBBIKAMM ayJHUPOBAHUSA TCEKCTOB
o01enpopeccuoOHaILHOTO XapaKkTepa

— orally and in writing answer the questions on
professional themes;
master listening
professional texts

— skills on the general

Ilpepexsuzummepi / Illpepexeusumut / Prerequisites

et Tim (kocibn)

‘ WNHocTpanHbli 361K (TpoheCcCHOHATBHBIN) ‘

Foreign language (professional)

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepycanue Kypca/ Course summary

Professional terminology. Reading special texts.
Academic writing (articles, essay, resume etc).
Scientific style. Reading and translating
scientific articles. Listening and speaking on
professional themes, general topics etc.

Professional terminology. Reading special
texts. Academic writing (articles, essay,
resume etc). Scientific style. Reading and
translating scientific articles. Listening and
speaking on professional themes, general
topics etc.

Professional terminology. Reading special texts.
Academic writing (articles, essay, resume etc).
Scientific style. Reading and translating scientific
articles. Listening and speaking on professional
themes, general topics etc.

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

C.C.XKabaeBa

C.C.XKabaeBa

S.S.Zhabayeva
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Pumopuxa. Ickepaix Kapoim —kamuinac | Pumopuxa. /lenosoe oowenue / Rhetoric. Business Communication

OKy makcamut / Yueonas uens | Purpose

Onpuipicreri, = MeMJIEKEeTTIK  oHe  Oacka
KYpbUIBIMIApJarbl MaMaH KbI3METIHJE CoMjey
MOJCHHETI  MEH  ICKepU  KapbIM-KaThIHAC
JaFIbIIAPBIH UTEPY

OBnazneHue HaBbIKAaMH KYJBTYpPbl pEYEBOrO U
JIeIOBOrO  OOLIEHMs B JIEATEIIbHOCTH
CIenuaanucTa Ha IIPOU3BOJICTBE,

rOCY/IapCTBEHHBIX M HUHBIX CTPYKTypax

Mastering the skills of culture of speech and
business communication in the activities of a
specialist in manufacturing, government and other
agencies

Oxvimy nomuiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kyperbl carri asikrarannaH keiiin Outim | [Tocie ycmemnoro 3aBepmenusi kypea | After successful completion of the course,
aJTymbLIap o0yuarommecst OyayT students will
— KOMMEPUHUSJIBIK CEKTOp/Aa, MEMJICKETTIK | — KCIOJIb30BaTh OCHOBHBIC NpuHIMNBI u | — USe the basic principles and methods of
KYpBUIBIMIAP/a, OHJIIPICTIK, KOFAaMHBIH | METOJbI JICIOBOI pUTOPUKHU B KOMMepueckoM | business rhetoric in  the commercial sector,

KOFaMIBIK-CasCH, MQIIEHU-0111M oepy
cajayiapblH/a ICKEpIIiK PUTOPHKAHBIH HETi3ri
MPUHIIMIITEP1 MEH SJIICTEPiH KOJIaHy;

— Jaynacy, TalKbpUIay, JOJNENJEpAl TaHjaay,
CEHJIIpY SIICIH Urepy;

— ickepu  Kemccesnuep, pe3eHTAIHIIAP
Ke3iHJe AayAUTOPUSIMEH, ICKEpH CEepIKTECHeH
e3apa opeKeTTecy TacuIAepiH Tady;

— Op TYpIi mpecc-penu3aep NalbiHaay

CEKTOpE, TOCYIAapCTBEHHBIX CTPYKTypax, Ha
MIPOU3BOJICTBE, OOIIECTBEHHO-TIOJIUTUYCCKOM,
KyJIbTYpHOH ¥ 00pa3oBaTelbHON cdepax
’KHM3HH O0IIEeCTBA;

— BJAJETh METOJUKOH BEACHHA CIIOpA,
TTUCKYCCHH, noxoopa apryMEHTOB,
yOexaeHus;

— IPUMEHATH CHOCOObI B3aUMOJCHCTBHUS C
ayIUTOPHUEN, C JEIOBBIM IApTHEPOM IIPU

MIPOBEACHUU JEJIOBBIX [IEPETOBOPOB,
MIpE3CHTALNM;

— TOTOBUTb  pa3JIMYHBIC  BUIBl  IIpecC-
peNn30B

government agencies, production, socio-political,
cultural and educational spheres of society;

— to master the methods of argument, discussion,
selection of arguments, and persuasion;

— apply methods of interaction with the audience,
with a business partner during business
negotiations, presentations;

— prepare various types of press releases

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

BacKapy TIICUXOJIOTUACHI

IIcuxonorus YIIpaBJICHUA

\ Psychology of management

Kypcmuiy kvickawa mazmynst / Kpamxkoe codepycanue kypca / Course summary

MaMaHHEBIH Kocion ic-opeKkeTiHeri
puTopuKanblKk MoaeHueT. Ceoitey MoaeHHUETI
KOHE OHBIH ICKePH KOMMYHHUKAIMSAAFBl POIIL.
Ceitney stuketi. Ceilziey KOMMYHHKAIUSCBIHBIH
MICUXOJIOTHSUIBIK ~ acleKTiiepi. PuTopukanbik

KypbutFbutap. CeiinieyiH  aybI3lia  KepiHiCl.

Putopuueckas KYJBTYypa B
npodecCuoHATBHON NeSATeTbHOCTH
cneuuanucra. KynpTypa peun u ee poib B
nenmoBoM  oOmieHnn.  PedeBoit  ATHKeT.
[Icuxonoruueckue aCTIeKThI peueBoro
OOIIeHHUS. Puropuueckue MIPUEMBI.

Rhetorical culture in the professional activity of a
specialist. Speech culture and its role in business
communication. Speech etiquette. Psychological
aspects of speech communication. Rhetorical
devices. Verbal expression of speech. Mastery of

persuasion, business conversation, argument.
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Cenpipy maFabIChl, ickepu oHrime, gonein. | CioBecHoe BhIpakeHue peur. MacrteperBo | Types of argumentation and the structure of
Jonengey  Typiiepi  JKoHe — OonendeMencp | yoekaeHus, BeacHMs — aenoBoii  Oecensl, | evidence. Non-verbal means of communication.
KYPbUIBIMBI. AybI3lIa €MeC KapbhIM-KaThiHAC. | cropa. Bujbl aprymeHTanuu W CTpyKTypa | Business written speech

Ickepu xa3barna ceiiey J0Ka3aTenabcTB.  HeBepOasibHbIe — CpelcTBa
obmenus. /lenoBas nucbMeHHas pedb

bazoapnama scemexuiici / Pykosooumenwv npozpammsr / Programme manager

Kynryposa O.I'. \ Kynryposa O.I'. Kynryposa O.T'.
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2 2 OKY KbLIbIHA aPHAJIFaH JJIEKTHBTIK MoHAEP / DJIeKTHBHBIE JUCHHMILIMHBI 1Js1 2 roaa odoyuenus / Elective courses

for year 2

3D-mooenvoey / 3D-modenuposanue / 3D modeling

OKy makcamut / Yueonas uens | Purpose

KeHicTIKTIK Momenpaepal Kypy cajachlHa
CTYACHTTEPMAIH 3USATKEPIIK JKOHE MPAKTUKAIBIK

KY3bIPETTUTIKTEpiH KAJIBIIITaCTBIPy JKOHE
JTaMBITy, YII ©JIIeMIi MoJjaeaey OOWbIHIIA
MaMaHHBIH HETI3T1 KOCIOM  JaFbUIapBIHBIH

JNIEMEHTTEePIH MeHrepy xoHe 3D mpuHTEpne
0achII MIBIFaApy

dopMupoBaHue u pa3BuUTHE
MHTEJUIEKTYaJIbHBIX U IIPaKTUYECKUX
KOMIIETEHIMH CTYJICHTOB B 00JIACTH CO3/IaHUS
IIPOCTPAHCTBEHHBIX ~ MOJENEH,  OCBOCHHE
JJIEMEHTOB OCHOBHBIX IMPO(ECCHOHAIbHBIX
HABBIKOB CIELUAINCTA [0 TPEXMEPHOMY
MOJIETMPOBAHUIO U nieyath Ha 3D npuHTEpe

Formation and development of intellectual and
practical competencies of students in the field of
creating spatial models, mastering the elements of
the basic professional skills of a specialist in
threedimensional modeling and printing on a 3D
printer

namudceci / Pezyiomamol 00yuenus / Learning outcomes

OKbimy
Kypersl corTi asikraranHaH KeiiH Olrim
aJIylibLiap
— HETI3T1 YFBIMIAp/Ibl KOJJIAaHY: MOJIENb, ICKU3,
KYpacTelpy,  CBI3Y; 3D  macmraOraynbl
nai1ajiany;
— O3ipJeHETIH  OOBEKTIIEPMIH  TEXHUKAIBIK

chI30ayapbl MEH 3CKU3JEPIH IYpbIC peciMaeyi
KOJIJIaHy;

— KOJAaHOambl Mocesenep/l 3epTTeyle >KoHe
HmIenryJie Yl oJmeMIi MOJENbACY OICTepiH
KOJIJIaHy;

— TEXHUKaJBIK OyMbIMAapIbl MOJIENbALY JKOHE
’Kacay OOWBIHIIA OpPTYpial IIBIFApMAaIIbUIbIK
KYMBICTapbl OpPbIHAAY

IMocse ycmemHoro
o0yuarmuecs OyayT

3aBeplIeHUs] Kypca

— HCIOJIB30BAaTh OCHOBHEIE ITOHSITHS:
MOJIETb, JCKH3, cOopka, YepTeK;
HCII0Ib30BaTh 3D MacmTabupoBaHue;

— TPUMEHATH TPABWILHOE  O(OPMIICHHE
TEXHHYECKUX PUCYHKOB u 9CKHU30B
paspabaTbIiBaeMbIX OOBEKTOB;

— TIPUMEHSTH METO/IbI TPEXMEPHOTO
MOJICTTUPOBAHUS npu MIPOBEJICHUU

HCCIIEIOBAHUN M  PEIICHUU MPUKIIATHBIX
3aj1a4;

— BBINOJHATD pas3IM4HbIC TBOpPYECKHUE
paboThl MO MOJENUPOBAHUIO U CO3JAHHIO
TEXHUUECKHUX W3NS

After successful
students will be
— use the basic concepts: model, sketch, assembly,
drawing; use 3D scaling;

— apply the correct design of technical drawings
and sketches of the objects being developed;

— apply methods of three-dimensional modeling
in research and solving applied problems;

— perform various creative work on modeling and
creating technical products

completion of the course,

Kypcmuiy kbickawa mazmynst / Kpamxoe cooepacanue xkypca | Course summary

I'padukanblk npuMuUTHBTEp. MoJEnbaey KoHe
3D Gacemn msiFapy. 3D-monensaeyain sxone 3D
0achlII MIBIFAPY/IbIH 3aMaHayH TEXHOJIOTHUsSIAPHI.
3D mpunTepsepai  KoJIJaHy. balKbIThUIFaH

I'paduueckue mpuMUTHBBEL. MojenupoBaHue
u 3D-neuyats. CoBpeMeHHbIe TexHoJoruu 3D
MozenupoBanuss U 3D-nevaru. IIpumenenune

3D-npunTepoB.  MonenupoBaHue =~ MyTeM

Graphic primitives. Modeling and 3D printing.
Modern technologies of 3D modeling and 3D
printing. Application of 3D printers. Modeling by
superimposing layers of molten materials.

42




MaTepHalAapAblH KabaTTapblH cally >KOJIBIMEH
MOJIETIBICY. OpenSCAD. barnapnama
uHTEepQeiici. KypbuibIMabIK OJIOKTBIK
reoMeTpus. Mozenpi CKpUNITEPMEH CHUIIaTTay.
Herisri npumutuBTep (cana, KyOOua, LUIHHID,
Kol KbIpiibl). OOBEKTIHIH KOOpAMHATTAphl MEH

no3urusuianyel.  OpenSCAD  oObekTinepiMeH
onepanusiap. Kenicrikreri JCHENePIiH
alHaIyHI, OYpBUTYBI. 3D-o0bekTiIepMeEH

JIOTUKAJBIK orepanusuiap. Herisri onepanusiap
KOHE oOBeKTinep/Ii TYPACHIIPY.
[TpumuTHBTEpAIH TypiaeHyi. MMUHKOBCKUIAIH
Cowmacsl. LIIbIFBIHKBI aiiMaKThl Kypy). MoTiHMEH
xymbic. [lporotunrey. larbiH KocimKepIik.

Onpipici. Cbb  0Oap  cranokrap. JKeke
TarnceIpbicTap. TEeXHUKAIBIK CHUIIATTaMaChl KOHE
OHBIH 0oJIMayHI. Kexke Ke3Kapac.

"Cura"barmapiamMacblH/la TaHBICY KOHE JKYMBIC
ictey. barmapnamanbiH uHTEep(elciMEH TaHbICY.
barmapnama  xitanmxanacelH  3eprrey. 3D
yJiiriiepin enrisy. Heicanmapnael kenemi G6achin
HIBIFapy.

HaJIOXEHUS CJIOEB pacIuIaBIE€HHBIX
MaTepHUaoB. OpenSCAD. Hutepdeiic
nporpamMbl.  KoHCTpykTHBHas — GuodHas
reomerpus. OnucaHue MOJEIU CKPUITAMH.
bazoBeie mpumutuBE  (cdepa, KyOowmn,
LWINHAP, MHOrorpaHHuk). KoopaumHaTtsel u
MO3UIMOHUPOBaHUE 0O0BekTa. Omnepanuu ¢
oobektamun B OpenSCAD. Bpamenue,

IIOBOPOT TCJI B IIPOCTPAHCTBC. Jlormueckue

onepauuu ¢ 3D-o0bexktamu. OCHOBHBIE
omepani U TOpeodpazoBaHUs OOBEKTOB.
[IpeoOpazoBanus  npumutuBoB.  Cymma
MuHKOBCKOTO. Cosnmanue BBIITYKJIOW
obracTn). Pabota c TEKCTOM.
IIporoTunupoBanue. Manoe
HpEAIPUHUMATEIBCTBO. [IpounsBoactso.

Cranku c¢ YIIY. WnauBuayanbHble 3aKasbl.
TexHU4eckoe OMUCaHHWE U €ro OTCYTCTBHE.
NunuBuayanbHbeli MOAXOJ. 3HAKOMCTBO H
pabora B mporpamme «Curay». 3HAKOMCTBO C
uHTepdeiicom [IPOTrPaMMBI. N3yuenne
O6ubnuorekn mnporpammbl. BcraBka 3D -
Mozeneil. O0beMHast meyaTh 0ObEKTOB.

OpenSCAD. The program interface. Structural
block geometry. Description of the model by
scripts. Basic primitives (sphere, cuboid, cylinder,
polyhedron). Coordinates and positioning of the
object. Operations with objects in OpenSCAD.
Rotation, the rotation of bodies in space. Logical
operations with 3D objects. Basic operations and
transformations of objects. Transformations of
primitives. Minkowski sum. Creating a convex

area). Working with text.
business. Production. CNC machines.

Prototyping. Small

Individual

orders. Technical description and its absence.
Individual approach. Introduction and work in the
program "Whitefish". Introduction to the program
interface. Study of the program library. Inserting

3D models. Bulk printing of objects.

Bazoapnama scemexuwici / Pykosooumens npozpammot | Prog

ramme manager

HMBanoBa U.B.

‘ HNBanoBa U.B.

NBanosa I.B.
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Kooanviy menedscmenmi dacma d6azada MS Project / Menedscmenm npoekmos na 6aze MS Project / Project management based on MS Project

OKy makcamut / Yueonas uens | Purpose

Kobanbik  KbI3METTI  Oackapy  Heri3zaepi,
xoOanmappl  JKOCTapiay JKOHE ICKe —achIpy
onicTepiH JKyHenmi Typae 3eprrey, >KOOAJbIK
KBI3METTI  YUBIMIACTBIPY KarHJaJapbl MEH
epexesiepiH, OHBI KYpbUIBIMIAYZAbl 3epAeiey, -
KayanmkepliuliK  TeH  OKUISTTUTIKTI  Oepy
epeKUIEeNKTEPiH, KYMBICTapAbl OaKbUIAY >KOHE
"MakcaTTap OoMBIHIIIA Oackapy"
napagurMaceiHna — OackapyablH — Oacka  ja
aCIEeKTUIepiH JKOHE OHBIH JKeKke OeliHe —
xobanapabl 6backapy

CucreMaTH4ecKoe HU3YUCHUC OCHOB
YIIpaBJICHUA HpOCKTHOﬁ JACATCIIBHOCTBIO,
METOJ0B IIaHUPOBAHUA u pcajim3anuun

IIPOEKTOB, HU3yYCHHE IPUHLMIIOB U IPaBUII
OpraHM3alMi MPOEKTHOW [EATENbHOCTH, €€
CTPYKTYpU3alluU, - U3y4e€HUE OCOOEHHOCTEH
JeJIErUpOBaHUS OTBETCTBEHHOCTH u
IIOJJHOMOYMH, BEIEHUsS KOHTPOJIsl padoT u
JIPYTUX AacIlEeKTOB YIIPAaBJICHUSAB IapaJurme
«yIPABJICHUS 10 LEIAM» U €€ YaCTHOM BHUJIE
— YIIpaBJIEHUH IPOEKTAMU

Systematic study of the basics of project
management, methods of project planning and
implementation, the study of the principles and
rules of the organization of project activities, its
structuring, - the study of the features of delegation
of responsibility and authority, control of work and
other aspects of management in the paradigm of
"management by goals" and its private form-
project management

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

OKbimy
Kyperbl coTTi  asikraraHHaH KeiliH Ourim
ajlyubLIap
— TamcelpMajapAsl KYpy JKOHE HKocmapiay
KOHE  oJlapFa  pecypcTapAbl  TarailblHIay

TOPTiOIH KOJIaHy;

— Jko0aHBIH OpBIHAATY OapbIChlH  OakplIay
’KOHE apaliblK HOTIXKeNep/Ii Tanjay KypalaapblH
naii1ajiany;

— >ko0a rmapamMeTpiepiH OpHaTy;

— JKaHa X00aHBI Kypy, OFaH pecypcTap MeH
IIBIFBIHIAPTBI TaralbIHAY, KOOaHBIH
OpBbIHAATY OapbIChIH Kajarajay, HOTHXeNepl
TaJIJ1ay KOHE ecen JaillbIHAay

IMocae ycmemHoro
o0yyarommecsi OyayT

3aBeplIeHHsl Kypca

— MNPUMEHATh MPOUEAYPY  CO3IAHHS U
IUTAHUPOBAHMS 337ad W HA3HAYCHUS UM
pecypcos;

— HCIIONB30BAaTh CPEJCTBA  OTCICKUBAHUS

X0/la TMPOEKTa M aHallh3a MPOMEKYTOUHBIX
pe3yIbTaTOB;

— HacTpauBaTh [apaMeTPhl IPOEKTA;

— CO3JaBaTh HOBBIM NPOEKT, HA3HAYATh €My
pecypcbl M 3aTparbl, OTCIEXKHBATh XOJ
BBIIIOJIHEHUSI TPOEKTa, MPOBOAUTH AHAIIN3
pe3yabTaTOB U TOTOBUThH OTYET

After successful
students will be
— apply the procedure for creating and scheduling
tasks and assigning resources to them;

— use the means of tracking the progress of the
project and the analysis of intermediate results;

— set project parameters;

— create a new project, assign resources and costs
to it, track the progress of the project, analyze the
results and prepare a report

completion of the course,

Kypcmuiy koickawa mazmynot / Kpamkoe codepacanue kypea | Course summary

xoOamapabl OacKapyIblH HETI3Tl YFbIMIApHI.
Kobanapel 6acKkapyablH YIBIMIACTHIPYIIBUIBIK
KYPBLUIBIMBI. Kobanaps OackapyabIiH
(YHKITMOHAJIIBIK cajaapsbl. Kobanapsr
Oackapy mponecrtepi. [Iporeccke OarbITTaNFaH

OcHOBHbIE TIOHSTHSI YIPABJIECHUS NMPOECKTAMH.
OpranuzalnvoHHbIE CTPYKTYpBl YIIpPaBJICHUS

npoektamu.  DyHKUMOHANBHBIE  00JAcTH
yIIpaBIEHUS IIPOCKTaMHU. IIpoweccel
ynpaBieHuss  npoektamu. llpaBuna w

Basic concepts of project management.
Organizational structures of project management.
Functional areas of project management. Project
management processes. Rules and principles of
process-oriented management. Project
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OackapyablH KaruJganapbl MEH KaFuJaJIaphl.
Kobaner  o3ipneyni  Oackapy.  JKoOanbl
Kocmapiay Ke3iHAeri ic-opeKeTTep JIOTUKACHI
YKOHE KaJaMaap peTTiIiri.

NPUHLUIBI  [POLIECCHO-OPUEHTUPOBAHHOTO
ylpaBieHUs.  YIpaBieHue  pa3paboTKoii
IPOEKTA. Jloruka JEUCTBUI 5
MIOCJIEI0BATEIBbHOCTh 11aroB npu
IUIAHUPOBAHUU NPOEKTa. [JoKyMEeHTUpOBaHUE
IIJIaHA TPOEKTA.

development management. The logic of actions
and the sequence of steps when planning a project.
Documenting the project plan.

bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

HUBanosa U.B.

HWBanosa U.B.

HNBanosa U.B.
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I T-cepsuc meneoscmenmmi / IT-cepsuc menedncmenm / IT-service management

OKy makcamut / Yueonas uens | Purpose

IT Service Management ar Oackapy Tocimi
petinae  TyciHiriH  Kamemmracteipy,  ITIL
KiTalmxaHachIHBIH Service Support xxoHe Service
Delivery OemnmiMaepiHiH Ma3MyHBIMEH TaHBICY,
yilpIMIarel  aT  Oackapy IpouecTepi Typajbl
ourimai  xyieney, IT Service Management
HETI3T1 TYCIHIKTEpiH Oepy, )KOHE CEPBUCTIK KOHE
YAEPICTIK TOCIITE CATBICTBIPMAIIBI TAIIAY JKacay

CoopmupoBare monumanue [T  Service
Management kak NOAX0Ja K YIPaBJICHUIO
HUT, 1no3HaKOMHUTBCA C  COAECPKAHUEM
pasnenoB Service Support u Service Delivery
oubmuorekn  ITIL, CHUCTEMATU3UPOBATh
3HaHUs O nporneccax ympasiaenus HWT B
OpraHu3aluu, AaTh KiarouyeBble noHATUA [T
Service Management, ¥ CpaBHHUTCIbHBIN
aHAJIU3 CEPBUCHOTO U MPOLECCHOTO MOAX0/1a

To form an understanding of IT Service
Management as an approach to IT management, to
get acquainted with the content of the Service
Support and Service Delivery sections of the ITIL
library, to systematize knowledge about IT
management processes in the organization, to give
the key concepts of IT Service Management, and a
comparative analysis of the service and process
approach

OKbimy

Homuiceci / Pezynemamol 00yuenusn / Learning outcomes

Kyperbl coTTi  asiKraraHHaH KeiliH Oliim
ajJyubLIap

— apply the basic concepts and modern
principles of working with business information,
as well as have an idea about corporate
information systems and databases;

— process empirical and experimental data;

— apply information technologies to solve
managerial problems

IMocae ycmemHoro
o0yyarommecsi OyayT

3aBeplIeHHsl Kypca

— MpPUMEHATH  OCHOBHBIE  TOHSTUS W
COBPEMEHHBIEC NMPHHIMITEI PaOOTHI C JEIOBON
nHpopManuei, a TaK¥Ke UMETh
Ipe/CTaBICHNE 0 KOPHOPATHBHBIX
WHPOPMAIIMOHHBIX ~ CHCTEMax H  0azax
TaHHBIX;

— o0OpalaThIBaTh SMIUPUUYECKHE u
SKCIIEPUMEHTAIbHBIEC JTAaHHEIC,

— TPUMEHATH MH(pOPMaIMOHHbIE

TCXHOJIOTUU OJid PCHICHUA YIIPABICHYCCKUX
3aga4

After successful
students will be

— OwusHec akmaparieH >XYMBIC ICTEYiH Heri3ri
YFBIMJIApbl MCH 3aMaHayH MPUHIIMIITEPIH KOJIJIAHY,

completion of the course,

COHBIMEH Karap KOPIOPAaTHBTIK  aKMapaTThIK
Kyilenep MeH MomiMertep 0as3acel  Typajbl
TYCiHIKTEpi 0OITYHI;

—  DMIUPUKAIBIK KOHE IKCTIEPUMEHTTIK

MOTIMETTEP/1 OHACY;
— OacKapylbUIBIK ~Macesenepal Liemy  YIIiH
aKnapaTThIK TEXHOJIOTUsIApAbl KOJAaHy

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypea | Course summary

ITSM (IT ServiceManagement, ar-Kpizamerrepi
Oackapy) -  OHM3HECTIH  KaKCTTLIIKTEpPiH
KaHaraTTaHJbIpyFa OarbpITTaIFaH aT -
Kobi3zmerrepni  Gackapy KoHE YHBIMIACTBIPY
TocUml.  AnmaMaapielH, YAEPICTEpIiH  KOHE
aKnmapaTThIK ~ TEXHOJIOTHSUIAPIBIH  OHTAMIIBI
yilnecimin naiiganany apkplibl AT KbI3METTEpiH

ITSM (IT ServiceManagement, ynpaBiieHUE
NUT-ycnyramu) - moaxoa K YIPaBICHUIO U
opranusanuu WUT- yciyr, HampaBlIeHHBIA Ha

YAOBJIIETBOPEHHE TOTpeOHOCTEH  Ou3Heca.
VYupasnenue HWT-ycnyramu peanusyemble
IOCTaBIIUKAMU UT-ycnyr IIYyTEM

HUCIIOJIB30BaHHA  OIITHUMAJIBHOIO COYCTAHUA

ITSM (IT ServiceManagement, IT service
management) is an approach to the management
and organization of IT services, aimed at meeting
the needs of the business. IT service management
implemented by IT service providers through the
use of an optimal combination of people,
processes, and information technology. Implement
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KETKI3YIIUIEPMEH  icke  achipbulathiH AT
KbI3MeTTepiH Oackapy. ITIL KykarTrapbIHBIH
cepuschlH maijanaHatelH AT  KbpI3MeTTepiH
Oackapy  TOCUIIH  ICKE€  achIpy. ITSM
MPUHIIAIITEPI: UHIUICHTTEP I Oackapy,
KOH(pUrypamusuiapapl  6ackapy, Kayinci3miKTi
Oackapy xoHe T. 0. AT OeiiriHae HapbIK
CYOBEeKTICIH KYpbUIBIMAY MOJIeNIbEpI:
WHCOPCHUHT-AT-KBI3BMETTEpIH  KOpCEeTy  YIIiH
IKI  MaMaHJaHJBIPBUIFaH  aT-OeiMInenepin
naiiianany; ayTCOPCHHT - aT-(QyHKIMSJIApbIH
HapblK  CYOBEKTICIHE  KaThICTBI  CBIPTKBI
MaMaHJIaHIbIPbLIFaH CEPBUCTIK yiibIMFa
opeiHaayFa Oepy; apamac Mmomenb (OipkaTap
CepBHUCTEp HApPBIK CYOBEKTICIHIH CEpBUCTIK
Oemimieci  (MHCOPCHMHT)  yChIHaIbl, Oacka
CEpBUCTEP/AiI  CBIPTKBI  CEPBHUCTIK  YHBIM
(ayTCOpCHHT) YCBIHAIBI.

JrO/IeH, TPOIECCOB M MH(POPMALMOHHBIX
TexHoJorui. Peamusanuu  moaxoza K
ynpasienntro  UT-ycnyr — mcnons3yromas
ceputo 1okyMeHToB ITIL. ITpunuunsr [TSM:
yOpaBJICHUE  MHIUICHTAMHU,  YyIpPaBICHUE
KOH(UTYpAITUSIMU, yIpaBJiCHUE
0€30IMaCHOCThIO ) S II. Monaenu
CTPYKTYpUPOBAaHUS CYOBEKTa PHIHKA B YaCTH
UT: WHCOPCHUHT - HCITOJIb30BaHHUE
BHYTPEHHUX CHEeUATU3UPOBAHHBIX
UTnonpaznenennii s okazanust UT- yenyr;
ayrcopcuHr — nepenada WT- ¢yHkiuil Ha
HCIIOJIHEHHE BO BHEIIHIOI 10 OTHONIICHHIO K
cyOBeKTa  pbIHKa  CHEHUATU3UPOBAHHYIO
CepBucHyro  OpraHuzanuio;  CMeEUIaHHas

MoJesb  (psAA  CEpBUCOB  IIPENOCTAaBIIAETCS
CEpBUCHBIM  IOJpa3/ieJieHueM  CcyOBbeKTa
pplHKa  (MHCOPCHHT), JpYI'M€  CEpPBUCHI

IpEaAOCTABIISAIOTCA BHEIIHEH.

an IT service management approach using the ITIL

document

series.

ITSM principles:

incident

management, configuration management, security
management, etc. Models of structuring a market
entity in terms of IT: insourcing — the use of
internal specialized IT departments to provide IT
services; outsourcing — the transfer of IT functions
to a specialized Service Organization external to
the market entity; a mixed model (a number of
services are provided by the service division of the
market entity (insourcing), other services are
provided by an external service organization

(outsourcing).

Bazoapnama scemexuwici / Pykosooumens npozpammot | Prog

ramme manager

HNBanoBa 1U.B.

‘ Meanosa 1.B.

NBanosa I.B.
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AKIK 6azoapramanay maxcipubeci / llpakmuxa npozpammuposanus CAIIP / Practice of programming CAD

OKy makcamut / Yueonas uens | Purpose

MaructpanTtrapasl CAIIP FBUIBIM/IBI
KWKETCIHETIH OarjgapiaMajiblK  KOMITOHEHTIH
OHEPKACINTIK d3ipyieyre KaTbiCyFa JalbIHIAY,
CAIIP OarmapiaMaiblK KOMITIOHEHTIH 93ipiiey

[TogroroBka MarucTpaHToB K Y4YacTUIO B
MPOMBIIIJICHHOW — pa3paboTke HAyKOEMKHUX
MPOrPAMMHBIX KOMIIOHEHT CAIIP,
pUOOpeTEeHNe OmbITa MPOrPAMMHPOBAHUS B

Preparation of undergraduates to participate in the
industrial development of high-tech CAD software
components,  acquisition  of  programming
experience in one of the CAD software component

OPTaChIHBIH Oipinze Oarnapiamanay | OTHOM H3 cpel pa3paboTku mnporpamMmubix | development environments
TOKIPUOECIH amy kommnoneHt CAITP

Oxvimy naomuaiceci / Pezyiomamut 00yuenusn / Learning outcomes
Kyperbl corri askraranHan keiiin 0Oidim | [Tociie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be
— KYHemiK WHKECHCPHUSHBIH HETI3Tl | — TPUMEHSTH OCHOBHBIC nousitusi | — apply the basic concepts of systems
tyciHikTepin,  AXOK  KypbUIBIMBI ~ MEH | CHCTEMOTCXHHKH, CTPYKTYPY u | engineering, the structure and classification of
knaccudukanusacein, AXOK Oarmapnamansik | knaccudukanuto CAIIP, Buasl obecieucnus | CAD, the types of CAD software, the place of
kamTamacbi3 ety  typiaepin, AXOK-weig | CAIIP, mecto CAIIP B wunrerpupoBanubix | CAD in integrated systems, the relationship

OipikTipiireH xyuenepaeri opasiH, AXOK xone
TEXHOJIOTHSUTBIK JKoOanay »KyWeJepiHiH e3apa
OaliIaHbBICBIH KOJIJIaHY;

— aBTOMATTAaHIBIPBUIFaH XKobanmayapg
Kypamaac OeikTepi MeH 1Kl >KyHhenepiH
a3ipieyne Kyienep MeH 1IIKiI KyHenepai

0o0BbeKTIre OarbITTAlFaH Tajjay *oHE jkolanay
ONIICTEPiH KOJJAHy

cucremax, B3aumMmocBs3b CAIIP u cucrem
TEXHOJIOTHYECKOTO MPOEKTUPOBAHNS;

— HCIOJB30BaTh  METOJUKH  OOBEKTHO-
OPHUEHTHPOBAHHOTO aHajm3a u
MPOCKTUPOBAHUSI CHUCTEM M TOJCUCTEM TPH
pa3paboTke KOMIIOHEHTOB M IOACHCTEM
ABTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS

between CAD and process design systems;

— use methods of object-oriented analysis and
design of systems and subsystems in the
development of components and subsystems of
computer-aided design

Kypcmuiy kvickawa mazmynwt / Kpamkoe codepicanue kypca | Course summary

AXOK  OarmapnamanblK JKOHE — aKMapaTThIK
KaMTaMachl3 eTy. JKammel KoHE  apHaiibl
KaMTaMachl3 eTy Oarnmapiamanapel. AXOK
xobamay tingepi (YTOIIMCT, wenrimaep
KecTect). Konngan6aner Oarapiiamanap
MakeTTepi. AXOK-na OarmapiamanayibiH
MOIYJTBIUTIT. barnapnamainbik MOIYITBI1
KYpacThIpyFa KoHE KyXKaTTayFa KOWBUIATHIH
tajantap. barmaprmamamapapl  KYPBUIBIMIBIK
xobamay. OMO AXK apnaiiel OarnapiaMaibik

[IporpammHuoe u MH(pOpPMallMOHHOE
obecnieuenne CAIIP. OOuue u cnenuaibHble
MIPOrpaMMbl obecrieueHus. SA3bIku
MIPOEKTUPOBAHUS CAIIP (YTOIIUCT,
tabmui pemieHuit). I[lakeTsl MpUKITaTHBIX
porpamm. MoaynabHOCTh
nporpammupoBanusi B CAIIP. TpeGoBanus k
COCTaBJICHUIO u JIOKYMEHTHUPOBAHUIO
MIPOTPaMMHOI0 MOZYJIS. CrpykTypHOE

IpoeKTHpoBaHue  nporpamm.  ITpumepsl

CAD software and information support. General
and special software programs. CAD design
languages (UTOPIAN, decision  tables).
Application software packages. Modularity of
programming in CAD. Requirements for the
compilation and documentation of the software
module. Structural design of programs. Examples
of building special EMF CAD software. The
concept of a database, a database management
system. Hierarchical, network, and relational data
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KaMTaMachl3 €Tyl Kypy Mbicangapsl. [epexrep
KOpBI, JIepeKTep KOpbIH Oackapy kyieci
TyCiHiri. JlepeKkrepaiH HepapXusuIbIK, KELIiK
XKOHE PeAIUSIBIK Monenabaepi. OMO AXIK
JEPEKTED OaHKi. ABTOMATTaHIBIPbUIFaH
KOHCTPYKTOPJIBIK K0OaayablH Kimm Kyheci.
WHTepakTHBTI rpaduKaIbIK Kynenep.
Mammnansik xobanay sxyienepi (CAD) xone

OenmexkTep i xKacay Kyienepi (e3i).
I'padukanblk  akmapaTThl — YCBIHY  TiJAEpi.
bemmekrepmi cunarray  TiIAepi. OMO
OemeKTepin KYpy ITOPUTMICPIHIH

Mbicaimaapel. AXOK o3ipiey kKoHE JaMBITY
OOlBIHIIIa HOPMATUBTIK-TEXHUKAIIBIK KYXKaTTap.
Kanmer momimerrep. AXKIK Kypy *oHE HaMBITY
ke3eHyepi. EcenTey KemieHIepiHIE IKYMBIC
icTey Ke3iHAe eHOEK KOpray >KoHE TIPIILUTIK
Kayircizairi macenenepi

MOCTPOCHHUS  CIEIHAIBHOTO TMPOTPAMMHOI0O
obecnieuenus CAIIP DOMII. IlousTtue 6a3bl
JAQHHBIX, CHUCTEMbI YIpaBleHUs Oa3zaMu
naHHblx.  Mepapxuueckue, ceTeBble U
peNSMOHHBIE  MOJENW  JaHHBIX. baHku
magaelx B CAIIP OMII.  Iloxncucrema
ABTOMATU3UPOBAHHOTO  KOHCTPYKTOPCKOI'O
MIPOEKTUPOBAHUSI. HNurepakTuBHBIC
rpaduyeckue CUCTEMBI. Cucremsl
MamMHHOro  npoekrupoBanust (CAD) wu
cuctembl usrotoBieHus paeraieit (CAM).
S3bIKN MPEICTABIICHUS rpaduyecKoi
uHpopmanuu. SI3bIKM  OMHCaHHS ACTalu.
[IpuMepsl anropuTMOB MOCTPOCHUS JETAICH
OMIL HopmaruBHO-TeXHUYECKHE
JOKYMEHTBI TO pa3palOTKe H Pa3BUTHUIO
CAIIP. O6mue ceenenus. Ctagnu co3aaHus
n passurus  CAIIP. CocrosHue u
nepcnektuBel  pazgutus  CAIIP OMY
Bompocsl oxpansl Tpyna u 06€30MacHOCTH
KU3HENEATeNIbHOCTH  mpu  paboTe  Ha
BBIYMCIIMTEIIbHBIX KOMIUJICKCaX.

models. Data banks in CAD EMF. Subsystem of

automated design
systems. Machine

engineering. Interactive graphics
design systems (CAD) and parts

manufacturing systems (SAM). Languages for

representing

graphical

information. Part

description languages. Examples of algorithms for

constructing EMF

parts. Regulatory and technical

documents for the development and development
of CAD. General information. Stages of CAD
creation and development. The state and prospects
of development of CAD EMU Issues of labor

protection and |
computer systems.

ife safety when working on

Bazoaprama scemexuici / Pykosooumens npozpammut | Prog

ramme manager

HNBanoBa U.B.

\ HNBanoBa U.B.

HNBanosa I1.B.
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Pobomomexnukaoazol ycacanovl unmennexm / Uckyccmeennwtit unmeniexm ¢ pooomomexnuxe / Artificial intelligence in robotics

OKy maxkcamol / Yuebnasn yenn | Purpose

MarucrtpaHnrrapaa MEXaTpPOHUKa JKOHE
poOoTOTEXHMKA cajlachlHAa AepOec FHUTBIMH3EPTTEY
KBI3METIH XKY3€re achlpy YIIiH jKacaHJIbl HHTEIUICKT
Kylenepin »xkoOamay MeH KOJJIAHYIbIH 3aMaHayd
omictepi Typaibsl OUTIMAII KABIITACTHIPY

®opMHupoBaHME Y MarucTpaHTOB 3HAHMHA O
COBPEMEHHBIX METOJaX IPOCKTHUPOBAaHUS U
[IPUMEHEHUS CUCTEM HCKYCCTBEHHOTO
HHTEIJIEKTa, JUISL OCYIIECTBIEHUS
CaMOCTOSATEJBbHON  Hay4HO-HCCIIEIOBATENbCKOM
NESTEIbHOCTH B  OONAacTM MEXaTPOHUKH U
pOOOTOTEXHUKHU

Formation of knowledge of modern methods of
designing and applying artificial intelligence systems
for the implementation of independent research
activities in the field of mechatronics and robotics

Oxbimy namuoiceci / Pesynomamot 00yuenus / Learning outcomes

Kypersl  ¢oTTi asKTaraHHaH  Keilin  Olaim
aJqymbLIap

— to determine the features of the application of
genetic algorithms, the main directions of

development of multi-agent systems;

— use genetic algorithms to solve optimization
problems;

— apply agent-based modeling in solving problems
of mechatronics and robotics

IMocie  ycmemHoro  3aBepllieHHsl  Kypca
o0yuyarouquecst OyayT

— OIpeAeNiTh 0COOCHHOCTH NPUMEHEHUS
TeHETHYECKHUX aJITOPHTMOB, TJIaBHbIC

HaIlpaBJIEHUs pa3BUTUS MHOTOAr€HTHBIX CHCTEM;
— HCIIONB30BaTh T€HETHYECKUE AITOPUTMBI IS
pelieHys 3aja4 ONTUMHU3ALUY;

— TPUMEHATh AareHTHOE MOJIEIMPOBAHHUE IIPH
peLICHUH 33124 MEXaTPOHUKU M POOOTOTEXHUKH

After successful completion of the course, students
will be

— TEHETUKAJIBIK aNroOpUTMICPAI KOJIJIaHy
EpeKIIeTIKTePiH, KOIl areHTTi JXKyHelepai MaMbITyIbIH
HET13Ti OaFbITTapbIH aHBIKTAY;

— OHTaWJIaHJABIPYy €cenTepiH HIeNTy YIIiH TreHeTUKAIbIK
aJIrOpUTMICPIl KOJJIaHy;

— MEXaTpOHHWKa J>KOHE pOOOTOTEXHUKA MAceJelepiH
IeTTy 1€ areHT HeTi31HeTi MOJENbIeY/ i KOJIIaHy

Kypcmuin Kpickawa mazmynot / Kpamkoe codepacanue kypea | Course summary

PoboTorexHrkana jxacaH/Ipl WHTEIJIEKTTI KOJAaHY
naraeiiapel.  JKacaHIbl  MHTEIUIGKT — YFBIMBI,
TCHETHKAJIBIK AITOPUTMJIED, OHTAMIaHBIPY
Maceenepin ey YILiH FCHETUKAJIBIK
ITOPUTMIEP/I KOJJaHy KapacThIpbiiaasl. TaOuru
Anroput™mzep, areHTTi  MOJENBACYAiH  HEerTisri
TYCiHIKTEpI MeEH aHBIKTaMajapbl, KON areHTTi
KyHenep 3eprrenmyne. JKacaHIbpl MHTEIJICKT JKOHE
poOOTOTEXHUKAMAFl ~ MIHIETTEpAl  Kocmapiay
callachlHJIa TEOPHSUIBIK OUTIM MEH MPaKTHKAIBIK
JIaFAbUIap KalbITacalbl.

IIpuMeHeHrnEe HCKYCCTBEHHOIO HWHTEIUIEKTa B
pobororexHuke.  [loHSTHE  UCKYCCTBEHHOI'O
HHTEIIIEKTA, TEHETHYECKUX aIrOpUTMOB,
HCIIONb30BAHUE T€HETHMYECKUX aJTOPUTMOB IS
peumieHus  3amad  onTuMM3auuu.  M3ygarorcs
€CTECTBEHHBIE AJITOPUTMBI, OCHOBHBIE TOHATHUS U
OIpEAETICHHUS areHTHOIO MOJIETTHUPOBaHMS,
MHOI'0ar€HTHBIX CUCTEM. DopMHUPYIOTCS
TEOPETHUYECKNE 3HAHUS U TPAKTUYECKNE HABBIKY B
00IacTH ~ HMCKYCCTBEHHOI'O  HMHTEIJIEKTa U
TUTAHUPOBAHUS 33/1a4 B POOOTOTEXHHUKE.

The discipline forms the skills of applying artificial
intelligence in robotics. The concept of artificial
intelligence, genetic algorithms, and the use of genetic
algorithms for solving optimization problems are
considered. Natural algorithms, basic concepts and
definitions of agent-based modeling, and multi-agent
systems are studied. Theoretical knowledge and
practical skills in the field of artificial intelligence and
task planning in robotics are formed.

Bazoapnama scemexuiici / Pykosodumens npozpammst | Programme manager

HBanosa 1.B.

| HUBanosa U.B.

HBanosa I1.B.
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10T-0a mawmunanvix okeimy / Mawunnoe ooyuenue ¢ loT / Machine learning in loT

OKy makcamut / Yueonas uens | Purpose

Marucrpanrrapaa loT-ta MammHanbelKk OKBITY
Herizznepi OOWBIHINA TEOPUSIIBIK OiLTIM  MeH
MPAKTUKAIBIK JaFIbUIapIbl KAJIBIITACTHIPY
MarucTpaHTTapAbIH [oT-na MAaIIUHAJIBIK
OKBITYIIBIH ~ KYpaJlAapblH, MOJENbIEpPl MeEH

dopMupoBaHue y MarucTpaHTOB
TEOPETHUYECKUX 3HAHMM W MPAKTHYCCKUX
HaBBIKOB [0 OCHOBaM MAIIMHHOTO OOy4YeHUS
B IoT, OBJIaJICHIE MarucTpaHnTamu
WHCTPYMEHTapUeM, MOJECISIMU U METOJaMU

Formation of theoretical knowledge and practical
skills for undergraduates on the basics of machine
learning in 10T , mastering the tools, models and
methods of machine learning in loT, as well as
acquiring the skills of a data scientist and a

oNiCTEpiH MEHrepy, COHmaii-ak nepekrepai | mamuHHOro obyuenms B IoT, a Takke | developer of mathematical models, methods and
3eprreymni (data scientist) oHe MaTeMaTUKAJBIK | IPHOOpPETEHHE  HABBIKOB  ucciemoBatens | algorithms for data analysis.
MOJCNBJCPAl d3ipiaeymil, AepekTepai Tangay | maHHbIx (data scientist) m pa3paboTumka
o/icTepl MEH aNTOPUTMIIEPIH MEHIEPY MaTeMaTUYeCKUX  MOJENeHd, METOJ0B W
QJITOPUTMOB aHAJIN3A JAHHBIX

Oxvimy nomuaiceci / Pezyiomameut 00yuenusn / Learning outcomes
Kyperbl corTi askraranHan Keiiin 0Oidim | [Tocsie  ycmemHoro 3aBepmenusi kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be

— loT oxylieciHae MalIUHAIBIK OKBITY/IBIH
MakcaTTapbl MCH MiHJICTTCPIH aHBIKTAY;

— JoT KyHecinae MaIlITHAJIBIK OKBITY
QITOPUTMACPIHIH  OIICTEMENK  HETi3NepiH
naii1ajiany;

— JoT Kyhecinae MAaIlITHAJIBIK OKBITY
AITOPUTMJIEPIHIH HOTWIKEJEePiH
BHU3yallM3alusiiay;

— 3epTTey TamnchlpMachiHa coiikec keneTiH [oT
KYHECiHAe MalluHAIBIK OKBITY OMIICIH TaHJay,
HOTHXKEJIEpIl TYCIHAIPY

— OompenensaTh LETd U 3aJa4d MaIIUHHOTO
oOyuenus B [oT;

— HCIOJIb30BaTh METOJIOJIOTHYECKHUE OCHOBBI
QITOPUTMOB MalIMHHOTO 00yueHus B [oT;

— BUBYaJM3UPOBATH  pe3yibTaThl  PabOTHI
ITOPUTMOB MaIIUHHOTO 00y4enus B [oT;

— BBIOMpPATHh METOJ| MAIIMHHOTO OOYYEHUsS B
I0T, cooTBeTCTBYIOIMIMIT HCCIEA0BATEIBCKOM
3a/aye, HMHTEPIPETUPOBATh  IOJYyYEHHBIE
pe3yJIbTaThl

— define the goals and objectives of machine
learning in loT,;

— use the methodological foundations of machine
learning algorithms in 1oT;

— visualize the results of machine
algorithms in loT;

— choose a machine learning method in 10T that
corresponds to the research task, interpret the
results

learning

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypea | Course summary

[Tonai oky l0T-Ta MamMHANBIK OKBITY HETi37epi
OOMBIHILIA TEOPHUSUIBIK OLTIM MEH MPaKTUKAIBIK
JaF bLIAPIBI KaJIBIITaCTBIPYFa, loT-ta
MammHaIBIK OKBITY KYPaIapbiH, MOJETBbACPI
MEH OJICTepiH Wrepyre, COHAAN-aK JepeKTep.i
seprreymriniyg  (data scientist) nmarabliapsis

N3yuenue JIMCITUTIIIMHBI MMO3BOJIUT
chopMHUpOBAaTh TEOPETUYECKHWE 3HAHUS U
MPaKTUYECKUE HaBBIKU o OCHOBaMm
MamuHHOro oOydenuss B [oT, oBmamers

HHCTPYMCHTApUCM, MOJACIIMU W MCTOAAMHU

MamHHOro obOydenuss B loT, a Ttaxxke

Studying the discipline will allow you to develop
theoretical knowledge and practical skills on the
basics of machine learning in 10T, master the tools,
models and methods of machine learning in 10T, as
well as acquire the skills of a data scientist and the
development of mathematical models, methods and
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aiyra KOHE JepexTepai TalIayblH | IPHOOpPECTH HaBBIKKM HcciienoBarens nanHeix | algorithms for data analysis.
MaTeMaTHKAJIBIK MOJENbACPiH, omicrepi MeH | (data scientist) u pa3paboTKu
AITOPUTMJICPIH 93ipJieyre MyMKIHIIK Oepe/ti. MaTeMaTUYeCKUX  MoOJeNed, METOJ0B U
ITOPUTMOB aHAJIN3A JAHHBIX.

bazoaprama sncemexuwiici / Pykosooumens npozpammet | Programme manager

WBanosa 11.B. ‘ HBanosa 1.B. MBanosa 11.B.
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Poboommuvl mexnukaoazvl aknapammaoik, KEpulazolaap sncane seyienep / Ungpopmayuonnsie ycmpoiicmea u cucmemul 6 pobomomexnuxe /

Information devices and systems in robotics

OKy maxcamut / Yueonasn uens | Purpose

PoGoTTapipiH akmaparThlK KYPBUIFBLIAPEI MEH
KYUeJepiH, ONapIbIH Ce3IMTall JJIEMEHTTEPIH,
eJIey cyJidanapbl MEH KYHMIEHTKIIITEPiH KYpy

N3yuenune IIPUHLUIIOB MIOCTPOEHUS
MH(POPMAIIMOHHBIX  YCTPONCTB W  CHCTEM
poOOTOB, MX YYBCTBUTEJIBHBIX 3JIEMEHTOB,

The study of the principles of building information
devices and systems of robots, their sensitive
elements, measuring circuits and amplifiers;

npuHnunTepin OKy; Typii AaTYMKTEpAl KYpy | M3MEpUTEIBbHBIX  cXeM W ycuiutenei; | consideration of the physical principles used in the
Ke3iHae KOJIIAHBUTFAH busuKaNbIK | paccMoTpeHne  (U3MYECKMX  IPUHIMIOB, | creation of various sensors, the study of
Karu1aTTap/ibl KapacThIpy, ce3iMTall | UCTOJIb30BaHHBIX MPH CO3MaHMK pa3nuuHbix | Mathematical dependencies that allow calculating
AIIEMEHTTEPIIH HET13T1 mapaMeTpliepiH | 1aTYMKoOB,  HM3ydeHme  MaremaTmueckux | the main parameters of the sensitive elements. The
ecenrTeyre MYMKIHIIK OepeTiH MaTeMaTHKAJbIK | 3aBUCHMOCTCH, MO3BONISIONMX paccuuThiBaTh | role of information devices in increasing the level
TOYSNAUTIKTEpAi 3epTTey. AlAaMHBIH POOOTIIEH | OCHOBHBIE  IMapameTpbl  4yyBCTBHTENbHBIX | Of human-robot communication
KapbIM-KaThIHAC JIEHreHiH apTTHIPYIarsl | JJICMEHTOB. Poib UH()OPMAITHOHHBIX
aKMapaTThIK KYPBUIFbLIAP/IBIH POl YCTPOWCTB B MOBBINICHUN YPOBHS OOIICHHS
YeJIOBEKa C poOOTOM

Oxbrmy namuorceci / Pesynemamut 06yuenus / Learning outcomes
Kypcerbl carri asikraranHaH Keiiin Outim | [Tocie ycmemnoro 3aBepuieHusi kypcea | After successful completion of the course,
aJrymbLiap odyuarommecst OyayT students will be
— pobOOTOTEXHHKAIA KOJIJAHBUIATBIH | — OIpPEICIATh ycrpoiictBa | — determine the devices of information sensors
aKMmapaTThlK CEHCOPJApAbIH  KYPBUIFbLIAPBIH | HH()OPMAIIMOHHBIX JaTYHMKOB, MpUMeHseMbIx | Used in robotics;
aHbBIKTAY; B POOOTOTEXHUKE,; — use methods for selecting and coordinating

— KYpBUIFBUIApMEH aKHmapaTThIK MOAYJIbAEPAl
TaH/1ay XKoHEe YHJIeCTIpy o/liCTepiH KOJAaHY;

— aKmapaTThIK KYpBUIFBUIAD MEH IKyHenep
KOHE OJIapJblH KYMBIC JKaFJaljaapbel Typalibl
aKnmapaTThl Taly, )KUHAKTAY JKOHE Talaay;

— CEHCopJyIapJlaH KeJeTiH aKmapaTThl CaHJbIK
eHJIeY/ Tl Ky3ere achIpaThiH Heri3ri
AITOPUTMAEPAl KOJIJaHy

— HCIONIB30BaThb ~ METOABI  BbiOOpa U
COIJIACOBAaHUSI MH(POPMALMOHHBIX MOJYJIEH ¢
YCTpPONCTBaMU;

— HaxoguTh, 00001IaTh M aHAJIM3HPOBATH
nHpopmanuo 00 MH(OPMALIMOHHBIX
YCTPOHCTBaX W CUCTEMax M YCIOBUAX HX
SKCIUTyaTaluy,

— TNPUMEHSTH OCHOBHbIE AJITOPUTMBI,
peanu3ylomme  YHUCIEHHYI0  00paboTKy
nH(pOpPMAIINH, TOCTYAOMIEH C JaTYNKOB

information modules with devices;

— find, summarize and analyze information about
information devices and systems and their
operating conditions;

— apply the basic algorithms that implement the
numerical processing of information coming from
Sensors

Kypcmuiy kbickawa mazmynst / Kpamxkoe codepicanue xkypca | Course summary

PoboTroTexHuxka, MEXaTPOHHKA JKOHE

Pob6oroTexHuxka, MEXaTPOHHKA

u | Robotics, mechatronics, and information systems.
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aKMmaparThlK  Kyhenep.  AKINapaTThIK-eJIIey
KYHWENepIHIH ~ JAaTYMKTEPl  Typaibl Kbl
MOTIMETTEp. AKnapaTThIK KyHenepIiH
anieMeHTTepl.  KHWHECTeTHKANBIK  JaT4YUKTE.

JKbutmamMapIK MeH TUHAMUKAIBIK (aKTopiIapIbl

enmiey. JlokauusiplKk AKNApaTThIK KyHenep.
TexHukanelk Kepy xyienepi. TakTuapal TANTI
Kyuenep.

MH(pOPMAaIOHHbIE CUCTEMBI. Oo6mme
CBEJICHUSA 0 JaTYMKaAX
MH()OPMAIIMOHHOU3MEPUTEIBHBIX CHUCTEM.
DOneMeHThl  WH()OPMALIMOHHBIX  CHUCTEM.
Kunecrernueckne  nmarumku.  M3mepeHue
CKOPOCTM W  JUHAMHUYECKHUX  (PaKTOpOB.
JlokanoHHBIE WH(OPMAIMOHHBIC CHCTEMBI.
Cucrembl TexHUYEeCKOro 3peHus. Cucremsl
TaKTWJIBHOTO THIIA.

General information about sensors of information

and
information

measurement
systems.

systems.  Elements  of
Kinesthetic  sensors.

Measurement of speed and dynamic factors.
Location information systems. Technical vision
systems. Tactile-type systems

Bazoaprama scemexuiici / Pykosooumens npozpammut | Prog

ramme manager

HNBanosa N.B.

‘ HMBanoBa 1U.B.

NBanosa I.B.
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Fouivimu-adicmemenik npakmuxym / Hayuno-memoouueckuii npakmukym / Scientific methodological workshop

OKy makcamut / Yueonas uens | Purpose

MaructpanTrap bt FBEUIBIMU-IICTEMEIIK
YKYMBICTBIH OpTYPJIi TYypJiepi MeH (opMaiapbiH
OpBIHJAyFa  JailibIHAAYy,  FBUIBIMH  JKOHE
FBUIBIMHUIIPAKTHKAIIBIK ~ KOH(EpeHIusuiap MeH
CEeMHHApJap KYMBICHIHA KATBICY YIIIH IIOIYJIap
MEH  Makajajgap  Ka3zy, OKY-oHiCTeMEINiK
KypaJiap/sl 93ipiey

HOI[I‘OTOBKa MAaruCTpaHTOB K BbIIIOJIHCHHUIO
Pa3IUYHBIX BHUJIOB U bopm
HAyYHOMETOJMYCCKOW  paboOThl, Kak TO
Hamucanue 0030pOB U CTaTel JUIsl y4acTus B
paboTe HAaydyHBIX W HAYYHO-TIPAKTHYECKHX
KOH(EepeHIMii W CEeMHUHApOoB, pa3paboTka
y4e0HO-METOIMIECKUX MMOCOOU

Preparing undergraduates to perform various types
and forms of scientific and methodological work,
such as writing reviews and articles for
participation in scientific and practical conferences
and seminars, developing teaching aids

Oxvimy

Hamuiceci / Pesynomamot o6yuenus / Learning outcomes

Kyperbl coTTi  asiKkraraHHaH KeiliH Ourim
ajnyubLiIap

— 0achUIBIM TaJlallTapblHA COWKEC FBUIBIMHU
Makajaiapabl peciMIey epeskenepin Kolany;

— FBUIBIMH  3€pTTIEYylIep MEH IPAKTUKAJIBIK
YKYMBICTApPBbIH HOTIIKEIEPiH KoH(depeHIusiap
MEH CeMHHapJiiapia Makajiajap MEH IIodyJap

TypiHze O6asHaay

IMocae ycmemHoro
o0yyarommecsi OyayT

3aBeplIeHHs] Kypca

— NPUMECHSATH npaBuiIa ohopmiieHHS
HAyYHBIX CcTaTed, B COOTBETCTBHH C
TpeOOBAHUSMU M3IAHHS,

— W3jarath PEe3yIIbTaThI HAYYHBIX

WCCIICIOBAaHUN W TPAKTHYECKHX paboT B
dbopme crareid 1 0030poB Ha KOHGPEPESHITUAX
Y CEMHHApax

After successful
students will be
— apply the rules for the design of scientific
articles, in accordance with the requirements of the
publication;

— present the results of scientific research and
practical work in the form of articles and reviews
at conferences and seminars

completion of the course,

Kypcmory kvickawa mazmynot / Kpamkoe cooepacanue kypeca | Course summary

FeutbiMu-TIpaKk THKAJIBIK KOH(EepeHIIHsIFa
KaTelCyFa ©TIHIM Oepy YIIIH MaKalaHbIH
Te3ucTepiH  nadpiHpay. CTYIOEHT  KoHe
FBIIBIMUTEX HUKAJIBIK nporpecc” XFCK
XaJTBIKAPAITBIK CTYACHTTIK FBUTBIMH
KOH(epeHIMUACHIHbIH MaTepHalAapbIHAa
Makajajap ~ MEH  TE3UCTepAl  Kapusay

MbIcanapbiHa moiy. KoHdepeHuusra KaTbiCy
YIIIH TE3UCTEpl 3IpJiey >KOHE Makalla a3y
OOlBbIHIIA  JKalmbl  YCBIHBICTAp  JIOCTYPIIi
CTyneHTTIK FBUIBIMU KOH(pEepeHIHsIIapFa HIoTy.
Tannmaysl OoiipiHIma | T-TakpIppIObl OOWBIHINA
OKY-9/ICTEMEIIK Kypas azipiey. Oky

[loaroroBka TE3UCOB CTAaTbU MJI1 MOJAYH
3asBKM Ha y4acTHE€ B HAyYHO-TIPaKTHUYECKOH
koHpepeHmu. O630p MpUMEPOB MyOJIUKAIUMA
CTaTed M TE3UCOB CTaTed B Marepuaax
MEXKIYHAPOAHOM HAay4HOM  CTYIEHUYECKOU
KOH(DepeHINH MHCK «CTyneHr u
Hay4YHOTEXHUYECKUM  mporpeccy. OoOmue
peKOMEeHJalUu Mo pa3paboTKe TE3UCOB U

HalMCaHUIO  CTaTbU  JUISl  y4acTHsl B
KOoH(pepeHU 0O0630p TPaaIULIMOHHBIX
peryIsipHBIX CTYICHYECKHX HAYYHBIX
KOH(EpEHIHA. Pazpabotka y4eOHO

MeToauyeckoro mocoous mo IT-rematnke Ha

Preparation of the abstract of the article for
submission of the application for participation in
the scientific and practical conference. Review of
examples of publications of articles and theses of

articles in the materials of the international
scientific student conference of the MNSC
"Student and scientific and technological
progress”. General recommendations for the

development of abstracts and writing articles for
participation in the conference Review of
traditional regular student scientific conferences.
Development of a training manual on IT topics to
choose from. The choice of the subject for writing
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oNiCTEeMENIK Kypajl a3y YIIiH TaKbIPHIITapabl
tagaay. OKy-9iCTeMeNTiK KypalIblH KYPbUTBIMBI
MEH KocrmapbiH a3ipiey. OKy-oficTeMeNiK Kypa
xazy. | T-moHIH OKBITY YIIIIH OKY cabaKTapbIHBIH
KOCIIapBIH J31pJiey.

BbIOOp. BpIOOp TeMaTuKu Ui HAIMCAHUS

y4e0HO-METOIMYECKOTO rmocoous.
Pa3pabotka mmaHa W CTPYKTYpHl y4eOHO-
METOHYECKOTO nocoowusi. Hanucanue
y4eOHO-METOJMUECKOTO nocoOwus.

PazpaboTka mmaHa y4deOHBIX 3aHATHHA JIS
npenojgasanuu [T-aucuuIinHbI.

the training manual. Development of the plan and
structure of the training manual. Writing a training
manual. Development of a training plan for
teaching ITdiscipline.

Bazoaprama scemexuwiici / Pykosooumens npozpammet | Prog

ramme manager

HNBanosa 1.B.

‘ HMBanoBa U.B.

NBanosa I.B.
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